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THE DISCOVERY OF TERTIARY MAN* 

By Dr. HENRY FAIRFIELD OSBORN 

aismiaoH raomsfloa golumbu jimvERsiTY, honoeaet oueatoe of VEaTXBBAra 

. * PALEONTOLOOiT*>^^^*^^US*OM HISTOEY 


The diseovery of Quaternary man was the central 
biological aehievemeDt of the nineteenth century. For 
twenty-four centuries the largely speculative idea of a 
naUmd rather than a supernatural origin of man had 
been ^owly developing through the observations of 
aoolpgists and the dissections of comparative anato¬ 
mists. From the time of Anaximander (547 B. C.), 
of Galen (13X A, D.)y of Leibnits (1700), of Buffon 
(1766), of Gk)ethe (1790), of Erasmus Darwin (1794), 
of Latnaxok (1809), of Chambers (1844), of Leidy 
(i847r-1878) to that of Charles Darwin (1869-1871), 
ohe bit of evidence after another was added from 
f^|)arative until in the sixteenth century 

ttepi^ative xod contributed the strong likeness 
tb tnan of the anthropoid apes^^e chimpanzee an^ 

of the retjbring preddent of the Amcrlcanj 
for tha Advancement of Scianoe, Bes Moines^ 
1 $ 29 . ! 


gorilla of Africa, the gibbon and orang of eastern 
Aisia. The most significant and prophetic observa¬ 
tions in comparative anatomy were those of Goethe in 
the discovery of a separate intermaxillary bone in the 
upper jaw of man which both he and Leidy rightly 
interpreted os linking men with the apes and other 
primates in which the upper jaw is composed of two 
bones. Up to 1859 the relatively new science of pale¬ 
ontology had contributed nothing, because the female 
Neanderthal skuU of Gibraltar in 1848 and the male 
Neanderthal calvarium of Germany in 1856 were mis¬ 
interpreted by Virchow, Huxley and other anatomists. 

I emphasize comparative anatomy and zoology, for 
as regards direct evidence our speculative position 
toward Tertiary man in 1929 is very much the same as 
Lamarck^s and Darwin's speculative position toward 
Quaternary man between 1809 and 1871, because we 
are still largely dependent upon the facts afforded by 
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comparative anatomy and compai^tive zoology, in the 
absence o£ direct paleontologic evidence in Middle and 
Lower Tertiary time. This statement is not true as 
regards indirect evidence, for human paleontology is 
now in a very strong position even to the very biiso 
of' Quaternary time, a i>criod estimated by geologists 
at 1,250,000 years. Fossil human remains of over 
100 Quaternary individuals have been found includ¬ 
ing; PdUieanihropuii neandertkfilensis of Ncajulerthal, 
48+ ; Ilonho sapiens of Cro-Magnon and Chancel- 
lade, 42; 2 of the Trinil race of Java, Pithecanthro¬ 
pus erect us; 2 of tim Fil tdowu rac^, Eoanthropus 
dawsoni; 1 of the Heidelherg race, Palaeanlhropus 
heidelhcrgensis, also 1 and possibly 2 more individ¬ 
uals njcently reported by Freudenberg under the name 
Hemianihropus; 27 of the recently discovered Chinese 
Sinanthropus pekmensis (Schlosser, 1903; Zdausky, 
1920; Black, ] 927-1928). All these human fossils 
constitute a finn and broad human paleontology for 
Quaternary time and the close of Tertiary time. Each 
generic name, e.g., Palaeanlhropus^ Pithecanthropus, 
Eoanthropus, Sinanthropus and Homo, demonstrates 
an entirely distinct branch of the fossil human fami¬ 
lies of Quaternary time; each branch is known to 
paleontologists as a phylum, and the. special scientiOe 
analysis of tljcse several branches is knned phy¬ 
togeny. Phylogeny is a relatively new and very im¬ 
portant branch of biology, the principles of which 
were entirely unknown to Darwin (1859-1871) and 
only in part known to Huxley, as they are now re¬ 
vealed by the brilliant and world-wide discoveries by' 
invertebrate and vertebrate paleontologists. My fore¬ 
cast of the Tertiary anatomy and habits of the “dawn- 
man” is gnjutly influenced by our direct knowledge of 
the phylogeny of other mammals. 

As Quaternary fossil man was the central 
*'tribution of the ninete<>n+h « sb*"Aertiary 

man consuiutes the goal and peak of biological dis¬ 
covery in the twentieth century. Thus far I have been 
dealing with well-known facts because these Quater¬ 
nary fossil men have become household words all over 
the world. On tlie other hand, the discussion of Ter¬ 
tiary man carries us into the unknown, into one of 
the most interesting fields of human speculation ami 
anatomical controversy, into several divergent camps 
of human opinion and interpretation, along several 
great lines of comparative anatomy of the principal 
organs concerned, namely, the brain, the skull and 
jaws, the limbs, the hands and feet. Both with La¬ 
marck and Darwin the “ape-man” descent was never 
more than a working hypothesis based upon the 
c oser approach of the anthropoid apes to ^mun than 
that observed in any other group, for want of anv 
positive data. Both Lamarck and Darwin postulated 
a reversible evolution in function and structure 


whereby an animal with all the psychical and ana¬ 
tomical adaptations of arboreal apes could secondarily 
take on a gradual change of habit and function and 
gradually entej* a new erect career with radical 
changes in habit and in mind as well as in the anat¬ 
omy of limbs, hands and feet. Darwin^s starting- 
point (1871), after picturing as our ancestor a hypo¬ 
thetical ape not far from a primitive Miocene chim¬ 
panzee, concluded with the following all-important 
sentence both as to habit and habitat: 

The foot was then prehensile, judging from the con¬ 
dition of the great toe in the foetus; and our progenitors, 
fw) doubt, were arboreal in their habits, and frequented 
some warm, forest-clad land. 

Quite recently (August, 1927), before the British 
Aasociation, President Keith summed up this hypoth¬ 
esis as follows: 

DATE OF MAN'B EMERGENCE. It is useless to 
go to strata still older tliau the Miocene an search of 
man's emergence; in bucIi strata we have found ouly 
fossil traces of emerging anthropoids. All the evidence 
now at our disposal supports the conclusion that man 
has arifioi), os Lamarck and Darwin suspected, from an 
anthropoid ape not higher in the zoological scale than 
a chimpanzee, and that the date at which human and 
anthropoid lines of descent began to diverge lies near 
the beginning of the Miocene period. On our modest 
scale of reckoning, that gives man the respectable 
antiquity of about one million years. 

This Lamarck-Darwin working hypothesis has been 
greatly strengthened and in large measure adopted by 
an army of human and comparative anatomists in¬ 
cluding all the loading and most brilliant men of our 
time such as Sir Arthur Keith (1927), Dr. G. Elliot 
^Smith (39Vti-192^j,'‘T>rofessoTs William Kinj Greg¬ 
ory, Dudley J. Morton and Robert M. Yerkes, as well 
as by a host of other able but less widely known anat¬ 
omists. So great has been the force of nearly unani¬ 
mous adherence to the Lamarck-Darwin hypothesis 
that it has gained world-wide acceptance even among 
the most intelligent scientists, as may be seen in pas¬ 
sages in two outstanding works of the present decade, 
Eddington's “The Nature of the Physical World'^ 
(1928) and Jeans's “The Universe Around Us'^ 
(1929). A parallel instance of the world-wide as¬ 
sumption of a working hypothesis is that of Lamarck's 
hypothesis of the inheritance of acquired characters as 
the prime cause of evolution. Although never demon¬ 
strated, the Lamarckian hypothesis was universally 
I accepted until Weismann gave it a death blow in 1880, 
Such may be the fate of tlie “ape-man” hypothesis. 

I was myself rather suddenly converted to the oppo- 
jSite “dawn-man” hypothesis in a roundabout manner. 

(When in 1919 after years of search the American Mn- 
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Fro. 1. Osborn's Present Theory or the Ascent and Phyloqent of Man. 

Left; Family of Man (ffominitioc), dividing into tho Ncandertlialoid and modern racial Btocks: present geologic 
location of the Piltdown, Heidelberg, Trinil, Neandertlial and Rhodesian fossil races. Right: Faniii)' of the A^^ea 
(SimUdae), including tho Pliocene and Miocene dryopitheeoida nearest the ancestral stock of the Anthropoids also 
the lines leading to the gorilla, orang, cliimpanzee and gibbon. Below: Anthropoidea, the common OUgocene ar- 
cestors of the Rominidac and of the 


seuin discovered in Middle Pliocene time the complete 
I skeleton of a horse, named Pliohippus leidyantts, a 
[perfect horse in all except name and perhaps color, 
the bearing of this case of precocious adaptation on 
human descent flashed across my mind^ and before a 
meeting of the National Academy of Sciences I pre¬ 
dicted that the greatest surprise in store for twentieth- 
centuiy science would be in the discovery of a large¬ 
brained Tertiary man I This anatomical prophecy 
has unexpectedly been confirmed by recent paleou- 
Ltblogio evidence that Eoanthropus, the “dawn-man” 
jpf Sussex, is of Upper Pliocene or Tertiary age. 

I The large brain of Eoanthroptts suggests as our 
fcrst quota of counter-evidence a review of our greatly i 
Inched knowledge of tho Quaternary fossil brain. 

BUAjgN SunmaEs of Quaternary Disoovkby 

These surprises arise from tho profound researches 
and independent discoveries of Dubois, Smith Wood-, 


ward, Boule, Keith, McGregor, Black, Economo and 
Leboucq, to which honor roll we should add Fred¬ 
erick Tilney^s “The Brain from Ape to Man” (1928). 
The six outstanding points as to the brain are os fol¬ 
lows: (1) that certain races of fossil man of the last 
1,250,000 years had a brain cube equal to or greater 
than that of modem man; (2) that the much-despised 
cave man (Palaeanthropus) wa.s inferior to our¬ 
selves neither in brain cube nor in hand ability, al¬ 
though far inferior to ourselves in civilisation; (3) 
that certain of tlie cave men (Homo sapiens, Cro- 
Magnon) were our superiors both in average brain 
capacity and in average artistic ability; (4) that at 
the close of Tertiary time there lived a race (Eoan- 
thropus dawsoni) AVith a brain cube equal to the mini¬ 
mum of that of the living Veddahs, Papuans and 
native Australians; (5) that the ratio of human brain 
weight to body weight in Quaternary time was ap¬ 
parently the same as it is to-day, namely, 1; 5D 
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(Weber, 1896), in contrast to the anthropoid apes, in 
which it is as follows; 


Brain cube 
inoe 

Brain to body 
weight ratio 

Bummit of Quaternary and Modem time: 
Memo sapiens, Oro-Magnon of Mentone 
Palaeanthropus, Noanderthal Oavemaa, 

1650 

fenper-arboreal Gibbon of aoutheait 

Asia (130 gr.) . . 1:66 or 1:73 

Arboreal Cliimpaneee of west Africa 

(412 gr.) .. 1: 61 orl; 61 

Snper-arboreal Orang of Bomoo 

(400 gr.) .-.. 1:183 or 1:194 

TorrcBtrial -arboreal Gorilla of cen¬ 
tral and west Africa (665 gr.) . 1: 160 orl; 200 

La G9iapelle-aux-Saints ... 

isao 

Bomo sapiens, average modem Bwiaa .... 

** average modem European 

** '* Alpine race of Oaecho- 

Slovakia ......... . 

Bomo sapiens, fossil Alpine race of 

Ofnflt , . .. 

1467 

1450 

1415 

1400 

Bomo sapiens, native Australian race ..... 
** ** native Indian Veddahs ...... 

1310 

1260 

(6) as Dietrich has shown, Pithecanthropus, the Trinil 
race of Java, is not an ancestral Pliocene type, as 

Mid-Quaternary; 

Pitheoanthropus ereotus (Trinil man Of 

040 

was formerly supposed, but a surviving mid-Pleisto- 
cene branch, the companion of a stegodont elephant; 
the Trinil brain is a case of arrested development. 

The conclusion is inevitable that the main cubic 

Summit of Tertiary: 

JBoanihropus damoni (piltdown Dawn 
Mon) ......... 

1240 

Living Papuans of New Ooinea__ 

1280 


evolution of the human brain took place during ante-- . ... . . ■ . . . 

cedent Tertiary time and not, as we formerly thought, It is well kaovrn that the 6fain onAe is not « to* 
during the Quaternary Age of Man or Glacial period, / liablo test of brain power or cftpfldity, as lieboaoQ Itea 
These six points are supported by the following jrtKsently pointed oat in strikiiig e&amplea fnon 
comparison: timoa; 
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Brain weight 
in gramfl 


Tonrgenieff, BuMian novelist ... 2,012 

Oavler, foonder of paleoDtologT* .— 1,820 

Byron, poet ......... 1,807 

Oambetta, statesman..... 1,246 

Auatole France, litterateur .... 1,017 (to 1,317) 


Doubtlesd this eube-versus-intelligenoe disparity in 
brnin function also prevailed during the Quaternary 
Age of Man, although in the few fossil cases where 
comparison is possible we note a similar disparity be¬ 
tween male and female brain weight. 

We must therefore adduce collateral and very sub¬ 
stantial proof that Upper Tertiary man, whom we 
may provisionally designate ^‘thc dawn man” after 
Smith Woodward^s well-choaen term Eoanthropus, 
made highly intelligent use of his 1,240-1,300 cubic 
brain measurement 

This brings us to the most startling discovery of the 
twentieth century, the full significance of which we 
have only recently learned to estimate. 

Thk Futsr PofiiTivB Discoveriks of Tertiary 
Man 

Archeologists are still divided as to the human 
origin of eoUths, so that we can not class these rude 
flints as positive evidence. 

One of the most striking coincidences in the history 
of human paleontology is that indubitable flint im¬ 
plements of Tertiary men were discovered by J. Reid 
Moir on the east coast of Anglia in the year 1909 
and that in 1911, only two years later, an indubit¬ 
able human skull and jaw of what proves to be Ter¬ 
tiary man were found in Piltdown, Sussex, by Charles 
Dawson. It has required eighteen years of research 
by Moir and Smith Woodward, aided by the most 
able archeologists end anatomists of the world, to 
establish the full aignifloance of these epoch-making 
diseoveries of 1909-11. By adding year fay year im¬ 
plement after implement from two strata of Upper 
Pliocene time, J. Reid Moir, originally an amateur 
eoUeetor of Ipswich, finally overcome all in¬ 
credulity and even hostility and has thoroughly estab¬ 
lished the Bed Crag and sub-Eed Crag strata of the 
tipper Pliocene coast of Anglia as the site of a wide¬ 
spread and highly varied flint and bone industry, in¬ 
cluding the **eagle'e beak” (rostrp-carinate), ”skin 
cutter,” “lade scrapper,” “push plane,” “borer” and 
“chopper'^ and “piercing tool,” all in^oating a race 
highly adept at flint flaking; finally, for 
a perfected “sling-stone,” ranking as 
> 6t Paleblithito art. All these artifaets have 
^>eau eo(aflriiied and reoently embodied in the Stone 


Age chronology of Abb4 Henri Breoil (December, 
1929). Breuil not only accepts the Tertiary age, 
but in his latest paper (December, 1929) shifts the 
entire pre-Chellean and ChcUean fiint industries from 
mid-Quaternary down into the base of Quaternary 
time, namely, into the first Interglacial or Miudel- 
Kiss stage; this obviously shifts the pre-CheUean and 
Chellean flint-making design and intelligence down 
close to Tertiary time—in fact, some of Reid Moir's 
flints are identical with the Chellean artifacts. 

Meanwhile Osborn, by world-wide study of fossil 
elephants and mastodonts, has firmly established these 
Reid Moir fiint beds as of Upper Pliocene or close of 
Tertiary time, against the contention of the late Ray 
Lankester that these flints were early Pleistocene. 
Hardly less positive is Osborn’s determination, with 
the aid of Reid Moir, Freudenberg, of Heidelberg, 
Matsumoto, and Bather and Hopwood, of the British 
Museum, that the Piltdown race— Eoanthropus daw- 
Bom of Smith Woodward—^is of Upper Pliocene Tei> 
tiary age rather than of Quaternary age as formerly 
supposed. 

Both the Red Crag of Suffolk and the Piltdown 
beds of Sussex yield a very primitive species of ele¬ 
phant generally known as Elephaa planifrons (first 
discovered, 1858, by Falconer in the upper Siwaliks 
of India), whose migrations are now traced from the 
Vaal River of South Africa (Broom) northward into 
Italy and England, far eastward into India, with 
absolutely definite measurement and form of the 
enameled ridge-plates of the grinding teeth which in 
the elephants and mammoths give us a new and quite 
dependable means of dating aU the fossil man die- 
eoveries of Upper Tertian to Recent time. Upper 
Tertiary man is thereby shown to have been an ele¬ 
phant hunter, probably for bone and ivory as well 
as for flesh, over a million years ago. This discovery 
also paves the way for the great intercontinental 
migration routes and the African-Eurasian dispersal 
of man even in as remote a period as the Upper 
Pliocene. 

In view of the fact now established that even in 
the Upper Pliocene man was an extremely adept fiint 
worker, with deft hands and fingers guided by an 
imaginative and intelligent forebrain, it seems prob¬ 
able that Upper Pliocene man, like his companion the 
Upper Pliocene elephant, was already a nomad and 
needed long and agile lower limbs as his only means 
of distant transportation. We are thereby forced to 
reconsider Darwin’s concept of the primitive ape-man 
as inhabiting a ^^ann, forest-clad land.” 

Traybliko Likbs akd T 001 /-HAKIK 0 Hands 
OF Txbtiabt Man 

Fifty-eight years of incessant eoologioal and com* 
parative anatomical research have been focused upon 
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the anatomy and embryology of the apes and man to 
find out the bearing of the recapitulation or biogenetic 
principle of Haeckel on the ancestral Tertiary hands 
and feet of man. Recently Morton (1927), Schultzo 
(1025-29), Straus (1927), Gregory (1925-29), 
Hrdli^ka (1928), have devoted special memoirs to 
this problem, Straus summing up in the paraphrased 
words: The foot of embryonic man is of a structure 
unfitted for an upright terrestrial existence. It is in 
most characters not unlike that of an adult gorilla, 
although in some respects even more primitive than 
that of the largest anthropoid apes. The chief point 
of embryonic resemblance is in what Darwin t^jrmed 
‘^the prehensile big toe,’^ but the paleontologist Mat¬ 
thew (1928) has pointed out that ail primitive Eocene 
mammals, both arboreal and terrestrial, had the big 
toe well set apart from the others. This stronghold 
of “prehensile big toe” evidence, therefore, carries 
man far back of the highly specialized anthropoid 
ape big-toe stage and tends to sustain the “dawn 
man” contention that even the embryonic foot of man 
may date back to the more remote Upper Eocene time. 

This contention is even more strongly borne out 
by the embryonic human hand, in which there is no 
evidence whatever of having passed through an an¬ 
thropoid ape limb-grasping stage. While the newest 
analysis of the embryonic hind limbs may leave us 
in doubt as to a possible case of reversed evolution 
from the Miocene apo leg to the human stage, the 
human hand and the human brain, esx>ecial]y in the 
light of Eoanthropus disc^ove^ies, seem to dissipate 
some of the doubts raised by the feet and strengthen 
the new “dawn man” hypothesis of a very remote 
separation of our running and tool making ancestors 
of the plateaus atid savannas from the same great 
stock (Anthropoidca) which independently gave rise 
to the tree-loving anthropoids of the tropics. 

No one should misunderstand the “dawn man” 
hypothesis I have been advocating in a series of 
papers and addresses since April 7, 1927. 1 am not 
ignoring the strong evidence for an Eocene arboreal 
stage in our ancestry; I am not ignoring the over¬ 
whelming evidence of a remote community origin be¬ 
tween man and the anthropoid apes; I am combating 
the special feature of the Lamarck-Darwin hypothesis 
that man once passed into highly specialized arboreal 
adaptations attained by the Miocene apes; finally, I 
am inclined to separate the human stock at a geologi¬ 
cally earlier pre-Miocene period of anthropoid evolu¬ 
tion. In the geologic remoteness of thb momentous 
separation of the “dawn man” stock we are aided by 
a mass of collateral evidence utterly unknown in the 
time of Darwin. 

This brings us back to the sub-science of phylogeny 
gpoken of above, which, in popular terms, aim w at the 


reconstruction of the family tree of man by principles 
recently discovered in the family trees of other mam¬ 
mals. 

New PEiNoiPiiEB or Phtixwicnt Appubid to Man 

First, we have discovered that the geologic period 
of separation of the adaptively radiating branches in 
many families of mammals is of an antiquity un¬ 
dreamt of even a few decades ago. Even in Lower 
Eocene time all the existing families of hoofed mam¬ 
mals, such as the horses, tapirs, rhinoceroses and 
titanotheres, had widely separated from each other in 
tooth, limb, hand and foot structure. Before the close 
of Eocene time these branches were further sub¬ 
divided into forest-loving and plateau-loving types; 
in every branch the forest-loving types were station¬ 
ary or regressive. Similarly, by the close of Eocene 
time the mastodont and elephant families are found 
widely separated into five greater branches (in Oligo- 
oene time there were numerous sub-branches and in 
Miocene time eighteen distinct branches). In the 
succeeding Oligucene time we discover a sharp and 
world-wide division between plateau-loving and for¬ 
est-loving types: in the forests remain all the back¬ 
ward anuservative typos; on the plateaus and uplands 
are found the alert, progressive, forward-looking 
type.s, including all the long-hind-linibed bipedal ani¬ 
mals adapted to rapid progression in an open or 
partly forested country. It is no exaggeration to sny 
that at the dawn of Oligoeene time all the plateau- 
loving animals are distinctly modem used both in 
habits and in bodily proportions. 

Is it likely that the primates alone escapod this 
divorce between backward, forest-loving life and for¬ 
ward, plateau, savanna and upland life, especially as 
Eocene forest areas in every continent began to con¬ 
tract and upland open plains and plateaus began to 
expand T 

A second principle of modem phylogeny is that 
every ancestral stage, whether of horse, rhinoceros or 
elephant (the three kinds of animals I have most 
intensively studied for the past thirty years), pre¬ 
serves the hundred per cent, structural equipment for 
giving rise to its more recent or modernized descen¬ 
dants; each branch has the potentiality of the remot¬ 
est twigs of descent. Through change of function 
nature may transform an organ but it can never 
restore a single lost part, whether it be a lost tooth, 
a lost digit, a lost ankle bone or rib, a lost tendon 
or nerve. This is Dollops principle ihAt the evolution 
of anatomical organa is never reversible even though 
t7ie evolution of functions and habits is frequently 
reversible. On this principle the human hand could 
never reacquire the nerves, muscles, functions, free¬ 
dom, fiezibility and separate inuervatiozi lost in the 
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highly gpeeialized arboreal ape hand; the opposable 
haman thumb could not spring back from the partly 
atrophied anthropoid ape thumb. Our quadrupedal 
ancestors certainly had a forefoot capable of develop¬ 
ing into the human hand with its long flexible Angers 
separately innervated and its thumb which, os Eras¬ 
mus Darwin postulate<l, could reach the tip of each 
finger in turn, all depending upon separate innerva¬ 
tion from special cell centers in the spinal cord and 
brain. Primitive man is not only a tool-making ani¬ 
mal, he is a music-making animal; consider “Blind 
Tom/’ the negro musical genius of his day, who not 
only possessed an excellent finger technique but a 
marvelous musical memory that enabled him after a 
single hearing to repeat elaborate piano compositions. 
In this human hand connection let us recall also the 
researches of Sir Richard Paget in advocating the 
gesture origin of human speech, as gesture demands 
flexible fingers. 

Third, to this hundred per cent, structural equip¬ 
ment of our remote ancestors phylogeny adds a 
hitherto unpercoived germinal potentiality of spe¬ 
cialization along certain pre-determined directions 
rather than others in adaptive reactions to changes of 
environment; this teleogemsia rests upon thousands 
of observations among primates, horses, titanotberes 
and elephants which prove that parallel anatomical 


and psychical progress is traceable to germinal com¬ 
munity of origin. The psychic resemblances of the 
apes to man are partly parallelisms, partly common 
inheritance (Yerkes). Teleogenesis is not to be con¬ 
fused with the old “teleology,” nor is it a revival of a 
hypothetical vitalism or internal perfecting tendency. 

Finally, and perhaps from glandular impulses 
(Keith), phylogeny proves that independent of selec¬ 
tion, of environment, of habit, certain phyla exhibit 
rapid or accelerated physical and mental adaptation, 
while otilers are held back. The creative brain, the 
tool-making hand, the fleet hind limb of man appar¬ 
ently combine in accelerated adaptation, while forest- 
loving primates advance much more slowly. 

Does not this unbiased survey of recent discoveries 
in archeology, human and comparative paleontology 
and human and comparative anatomy, compel us to 
reconsider the classic Darwin-Lamarck hypothesis and 
to Bubstitute a new hypothesis? The new hypothesis 
carries us into a geologic antiquity hitherto undreamt 
of. Anthropology is forced to share with chemistry 
and physics entirely now notions of space and time. 
To my mind the human brain is the niost marvelous 
and mysterious object in the whole universe and no 
geologic peiuod seems too long to allow for its natural 
evolution. 


OBITUARY 


KARL VON DEN STEINEN 

Through the Budden death of Karl von den 
Steinen, which occuiTcd on the fourth of November, 
1929, anthropology has lost one of its most onuneni 
representatives. 

Bom in 1866 at Muhlbeim a./d. Ruhr, he attended 
the Gymnasium of Diisseldorf, from which he grad¬ 
uated in 1871. He studied medicine at the Universi¬ 
ties of Zurich, Bonn and Strassburg, devoting him¬ 
self particularly to psychiatry. He was assistant at 
the Charity in Berlin, but soon ho gave up this posi¬ 
tion and took a journey around the world which lasted 
from 1879 to 188L On this journey he met Adolf 
Bastiau in Hawaii and accompanied him on his visits 
to the natives. Bastian's enthusiasm for ethnological 
problems, the varied experiences of the long journey 
and contact with many foreign cultures were probably 
the causes that determined von den Steinen’s ever- 
increasing devotion to the problems of anthropology. 

At that time, however, geographical problems were 
nearer to his mind. In 1882 he was a member of the 
Gorman party in charge of the meteorolc^ioal station 
hi South Georgia—one of the series of stations that 
were to observe for a year the meteorological and 


magnetic conditions in both circumpolar regions. 
Later on he published his observations, made during 
this year, on the life of the seals and birds of South 
Georgia. Immediately upon his return in 1884 he 
organized an expedition through Central Brazil and 
explored the Xingii, one of the southern tributaries 
of the Amazon, which up to that time was entirely 
unknown. This journey yielded important geograph¬ 
ical results and at the same time brought him into 
close contact with the primitive natives of this area 
who were at that time stDl almost entirely untouched 
by European civilization. His account “Durch Zen- 
tral Brasilien” gave the results of his observations. 
Not satisfied with the completeness of his studios, he 
returned to Brazil in 1887 and devoted himself en¬ 
tirely to the study of the natives of the Xingu region* 
For sevei-al years after his return he was occupied 
with work on the results of this expedition which 
was finally published in 1894 under the title, “Unter 
den Naturvdlkem Zentral Brosiliens,” a book which 
has become one of the classics of ethnological litera¬ 
ture. lie published his linguistic observations in 
1892 as a grammar of the Bakairi language. 

Meanwhile he had accepted a chair at the Univer- 
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mty oi Marburg where he taught for two years, 1891 
and 1892. At the same time he was editor of the 
Aitftland, an old, well-established journal that con¬ 
tained particularly ethnological and geographical in¬ 
formation. The duties of these positions were not 
congenial to him because they absorbed too much of 
the time that he wished to devote to research, and 
soon he returned to Berlin where, in 1896, he was 
elected president of the Berlin Geographical Society. 

Hift interest in the problems of the Pacific Ocean 
never flagged. In 1897 he went to the Martjuesas 
Islands, He visited every island and every village 
and amassed most valuable ethnological material. On 
his return journey in 1898 he visited some of the 
northwestern tribes of Canada. Then followed years 
of unremitting study. Ho was never satisfied with 
the mere collection of material but saw in it a means 
of solving problems. Ever since his Brazilian jour¬ 
ney the question of primitive art was uppermost in 
his mind, and the interpretation of the curious and 
intricate forms of Marquesan art was one of the 
attractions that this remote group of islands held out 
to him. With indefatigable persistence he visited all 
the museums of Europe and America and accumu¬ 
lated material for the study of the historic develop¬ 
ment of Marquesan art during the period of our 
knowledge of tlie islands. His purpose was the 
attempt to reconstruct the earlier history of this art. 
Work on this particular problem was interrupted by 
the duties which he undertook as director of the 
South American department of the Ethnological 
Museum of Berlin, a position which he occupied from 
1902 to 1906. Again he found that administrative 
duties made too heavy demands on his time and he 
returned to the problems that interested him most 
profoundly. 

During this period he took a moat active part in the 
scientific life of Berlin. From 1908 to 1910 he was 
president of the Berlin Anthropological Society, and 
his bouse was the center to which all interested in 
ethnological studies resorted. It is largely due to his 
influence that Germany has taken a prominent part 
in anthropological work in South America. Paul 
Ehrenreich, Max Schmidt and Theodor Koch-Qriin- 
beig were all stimulated by his onthnsiasm. 

It is fortunate that it was given to him to see pub¬ 
lished his great work on the art of tlm Marquesans. 
The first volume appeared in 1925, the second and 
third volumes in 1928. In his book on Brazil he had 
taken the view that all geometrical art developed 
through conventionalization of realistic forms. In 
later years he abandoned this view, and the value of 
his great Marquesan work lies in the attempt to inter¬ 
pret on the basis of painstaking formal analysis the 
many directions art forms take under the conditions 


of technique and of conatant reinterpretatiem. Tha 
wealth of material and the penetrating anatysia of 
forms are such that now, since the book has been in 
our hands only a short time, it is quite impossible 
to assess fully its value^ but there can be no doubt 
that his method of examination sets a new standard 
for all studies of similar subjects, not only in art but 
equally in religion, ceremonial life, social structure 
and invention. We deeply regret that it was not 
given to him to work out by similar methods the large 
mass of traditional literature that he collected. His 
Marquesan work stands out as an example of thor¬ 
oughness and of critical acumen. 

In his younger years von den Steinen, because of 
his wide knowledge and his rare social gifts, exerted 
a wide influence, but as he grew older he retired more 
and more to his study. His counsel was sought but 
he did not take an active part in scientific affairs. 
His personal charm and his loyalty endeared him to 
all wbo had the privilege of knowing him intimately, 
and his friends mourn his death no less as a personal 
loss than as a loss to science. Franz Boas 

OOXiUMBlA UNTVXRSrrT 

RECENT DEATHS 

Profbssor Ralph H. Curtiss, professor of astron¬ 
omy and director of observatories at the University 
of Michigan since 1927, died on December 25 in his 
fiftieth year. 

A CORRESPONDENT writes that EmiJe Francis Wil¬ 
liams, a charter member of the New England Botan¬ 
ical Club and from 1896 to 1917 its recording secre¬ 
tary and treasurer, died at his home in Cambridge, 
Massachusetts, on December 19, in his seventy-second 
year. He was bom in Boston on January 11, 1869, 
and spent his early youth in France, where he received 
his early education in Paris. Returning to America he 
continued his studies at the Massachusetts Institute of 
Technology, from which he was graduated from the 
civil engineering course in 1878. For many years ho 
engaged in business as an importer of rugs and other 
oriental goods of rarity, devoting, however, much of 
his time to the pursuit of botany. He made frequent 
visits to the less explored portions of New England 
and the adjacent parts of the Maritime Provinces. 
He had exceptional skill in the selection and pxepa** 
ration of plant-apcoimens and built up a personal 
herbarium of unusual excellence. This, including 
about 14,000 sheets of mounted specimens, he gave 
to the Gray Herbarium of Harvard University, of 
which he had, for many years, been a highly valued 
member of tho visiting committee. He was one of 
the founders of the New England Botgaioal Club and 
during more than twenty years devoted much Vans tb 
its exploring activities, upbuilding of its 
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leotioas^ a vary methodical record of its meetings 
and an effective oversight of its finances. After his 
retirement from basmeas he traveled much in southern 


centrid France and brought out his experiences in a 
work called "Undiscovered France/’ a beautifully 
illustrated volume of unusual insight and charm. 


SCIENTIFIC EVENTS 


SITE FOR A NEW OBSERVATORY AT THE 
UNIVERSITY OF MICHIGAN 

The University of Michigan has acquired by pur¬ 
chase two Imndred acres of land lying along the loft 
bank of the Huron River, which will be used as a site 
for a new astronomical observatory. The site had the 
ajr^proval of the late Professor Ralph H. Curtiss, di¬ 
rector of astronomical observatories, and was also 
Hpjiroved by the late ProfesvSor William J. Hussey. 
It includes, uccording to an account in The Michigan 
Alumnif a commanding elevation close to but not on a 
main highway, and is entirely removed from the 
smoke, vibration, city lights and other conditions 
which have in recent years continued in increasing 
degree to make modern astronomical study impossible 
in the present observatory. 

Architects’ plans have already been drawn for an 
observatory designed to accommodate a 75-mch tele¬ 
scope and all the other apparatus required in modern 
astronomical investigations. The building, according 
to the plans, will be unpretentious but substantial and 
fireproof. Aside from the telescope building, the uni¬ 
versity plans to build a residence for the keeper and 
the observing staff, and estimates that the cost of Uio 
entire undertaking will be $260,000, 

Seventy-five years ago the present observatory was 
built and equipped with what was then one of the best 
obtainable telescopes. At that time it was located on 
the edge of town, where the air was clear, and there 
were no buildings near by. Since that time it has 
been hemmed in upon all sides, the view of the skies 
is obscured by smoke from the university power¬ 
house, and the operation of the delicate instruments 
is made nearly impossible by the continual jars caused 
by the heavy traffic on Ann and Observatory Streets, 
It is impossible to carry on research work under these 
conditions. The telescope, which was one of the finest 
in the country at the time of its purchase many years 
ago, is now outdistanced by the modem instruments 
at Harvard, Mt Wilson, Ohio Wesleyan and Victoria, 
B, C., and its field is said to be practically worked 
out. 

If the observatory is moved, the university will 
come into posBeadon of thirty-two acres of land in¬ 
side tbe limits of Ann Arbor, which will be free from 
aU restrictions. Four of these acres are used os the 
site of the present observatory. This property was 
pwhased in 18M by a fund to which the Honorable 
Henry N. SlUiator 2aehariah Chandler, Gen¬ 


eral Lewis Cass and Governor Henry P, Baldwin con¬ 
tributed. There arc twenty-six acres of ground east 
of Observatory Avenue, adjoining the Hospital 
grounds, which Robert P. Lament has held for some 
time for the use of the observatory, as well as two 
additional acres on which the university has been, al¬ 
lowed to erect buildings, with the understanding that 
other provisions would bo made to meet the needs of 
the observatory. If the observatory is moved, this 
land will be deeded to the university. 

THE INTERNATIONAL CONGRESS OF SOIL 
SCIENCE 

In accordance with the decision of the general com¬ 
mittee of the International Congress of Soil Science 
meeting on July 6 in Budapest, the sessions of tbe 
second congress will be held in Leningrad from July 
20 to 31, 1930, under the presidency of C. C. Gedroiz. 
The first six days the meetings will be in Leningrad 
and the remaining time will be spent in Moscow. In 
both cities a sories of excursions will be arranged and 
exhibits of general soil science including special dis¬ 
plays devoted to agronomical and forest soil science, 
utilization of marshes, technical processes of cultiva¬ 
tion, land taxation, etc. 

After the congress an excursion of twenty-nine days 
will be made across the soil zones of the European 
pari of Soviet Russia, during which the members will 
have the opportunity of visiting higher schools, agri¬ 
cultural experiment stations, agricultural and indus- 
triai enterprises, etc. 

The ezoursioD will be made by special railway trains 
supplied with sleeping-cars and dining cars, and by 
steamer on the Volga and the Black Sea. Out of the 
twenty-nine excursion days three days will be given 
for rest, two in the Caucasus and one in tbe Ukraine. 
In addition to this excursion, special excursions may, 
if derired, be arranged; (1) to the Monrman pen¬ 
insula for visiting peat soUB, forest swamps, the bio¬ 
logical station, the railroad colonization, etc.; (2) to 
central Asia, aud (3) to the agricultural exhibit of 
Minsk (White Russia) and other places. A discount 
of 50 per cent, is given on the railway fares. Mem¬ 
bers desiring to attend both congress and excursions 
are requested to communicate with Professor Dr. A. 
Yarilov, president of the Organizing Committee, 
Moscow, Karuninskaja, Gosplan, not later than Feb- 
ruaxy I, stating at the same time the town in which 
they would like to receive tbe visa to enter Russia. 
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The organiziiig' committee undertakes to secure the 
visas required for entering and leaving Russia and 
to provide on request, rooms, food and vehicles for 
the entire period of the congress and excursions. 
Towards these expenses the members of the general 
committee of the International Society of Soil Sci¬ 
ence and members who have some special share in the 
work of the society will pay on their arrival at Len¬ 
ingrad $300 to the organizing committee. All other 
members who have piiid their yearly subscriptions up 
to January 1 will pay $350, while those who have 
joined after January 1 will pay $450. The expenses 
of those who do not participate in the excursions will 
be $110. Those wishing to accompany the excursion 
only as far as Stalingrad on the Volga can leave the 
party conveniently at the point. The prices of rail¬ 
way tickets are quoted to Leningrad as follows: 
From Berlin via Warsaw-Kegoreloie: 2nd class $32; 
3rd class $22; from Warsaw: 2rid class $22; 3rd class 
$13; from Riga: 2nd class $12; 3rd class $8; from 
Stockholm via Abo: 2nd claas $16; 3rd class $9; en¬ 
trance and departui'e visas (both) $5.50. 

THE AUSTRALASIAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

The Australasian Association for the Advancement 
of Science will hold its twentieth meeting at Brisbane 
during the week beginning on May 28, 1930. The 
president-elect of the association is E. C. Andrews, 
government geologist, Sydney, and the vice-presi¬ 
dents are Professor Sir T. W. lildgeworth David, 
emeritus professor of geology in the University of 
Sydney (president, Dunedin meeting, 1904, and Mel¬ 
bourne meeting, 1913); Professor Sir David Ormo 
Masson, emeritus professor of chemistry in the Uni¬ 
versity of Melbourne (president, Sydney meeting, 
1911); Pn)fesBor Sir W. Baldwin Spencer, emeritus 
professor of biology in the University of Melbourne, 
director of the National Museum, Melbourne (presi¬ 
dent, Hobart-Mel bourne meeting; 1921), and Lieu¬ 
tenant-General Sir John Monasli, chairman, State 
Electricity (-ommissioii of Victoria (president of the 
Adelaide meeting, 1924). 

The ashociation meets in sixteen sections, each pre¬ 
sided over by a president and several vice-presidents. 
The sections and their presidents are as follows: 

Sectiun A—Astrouoiny, Mathematics and Physics. Presi¬ 
dent, J, M. Baldwin, Observatory, Mel¬ 
bourne. 

Section B—Ohemistry. President, Professor E, J. Hart- 
ung, The University, Melbourne,' 

Section O—Geology. President, E. de Courey Garke, 
The University, Perth. 

Section D—Zoology. President, E. J. Tillyard, Common¬ 
wealth Entomologist, Canberra. 


Section E—^History. President, Professor J. K. Elder, 
University of Otago, New Zealand. 
Section F—^Anthropology. President, Professor A. B. 

Badcliffe-Brown, The University, Sydney. 
8 tK!tion Q—Social and Economic Science and Statistics. 

President, D. T. Sawkius, Bureau of Sta¬ 
tistics, Young Street, Sydney. 

Section H—Eiigiucoring and Architecture. President, 
Professor Ijcslie Wilkinson, The Univer¬ 
sity, Sydney. 

Section I—Medical Science and National Health, Presi¬ 
dent (to be announced). 

Section J—Education, Psychology and Philosophy. 

President (to be announced). 

Section K—Agriculture and Forestry. President, W. N. 

Jolly, Forestry Commission, Sydney, 
Section L—Veterinary Science. President (to be an¬ 
nounced). 

Section M—-Botany. President, H, H. Allan, Plant Be- 
search Station, Palmerston North, New 
Zealand. 

Section N—Physiology and Experimental Biology. Presi¬ 
dent, Professor T. Brailsford Robertson, 
Tlie University, Adelaide. 

Section O—Pharmaceutical Science. President, A. B. 

Gmtcr, Caro of Taylors and Elliotts, Vab 
ley, Brisbane. 

Section P—Geography. President, Dr. C. Fenner, Ade¬ 
laide, 

POPULAR SCIENCE MONTHLY PRIZE 
AWARD 

Popular Science Monthly announces that, begin¬ 
ning this autunm, it will confer an aimual prize of 
$10,000, accompanied by a gold medal, upon the 
American citiwm who has been responsible, during 
the preceding year, for the achievement in science of 
greatest potential value to the world. 

In making this announcement, 0. B. Capen, presi¬ 
dent of the Popular Science Publishing Company, 
explained that the award was instituted with a dual 
purpose—to heighten the interest of the American 
people in tho.se conquests of the laboratory and the 
workshop which benefit the entire community, and to 
focus attention upon the many scientific workers who, 
without thought of personal profit, toil to better man's 
control over his physical surroundings. 

The award will bo bestowed under the auspices of 
the Popular Science Institute, a research organization 
maintained by the magazine, of which Professor Col¬ 
lins P. Bliss, associate dean, New York Univerai^, is 
director. The institute has enlisted the services of 
twenty-four leaders in American science to serve os a 
committee of award, whose task it will be to select the 
prize-winning effort. 

The prize will be conferred for the first time in 
September, 1930, and the initial period of seientifio 
accomplishment to be considered by the Committee of 
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Award will be the twelve ZDontha ending June 30^ 
1930. AU scientific workers, professional and ama¬ 
teur, academic and commercial, are eligible. 

The members of the Committee of Award are: 

Dr. Charles Q. Abbot, secretary, Smithsonian Institu¬ 
tion; Professor Collins P. Bliss, director, Popular Sci¬ 
ence Institute; Dr. Samuel A. Brown, dean, Now York 
University and Bellevue Hospital Medical College; Dr, 
George K. Burgess, director, United States Bureau of 
Standards; Dr. William W. Campbell, president, Univer¬ 
sity of California; Dr. Harvey N. Davis, president, 
Stevens Institute of Tetihnology; Dr. Arthur L. Day, di¬ 
rector, Geophysical Laboratory, Carnegie Institution; 
Dr. E. E. Free, consulting engineer; Travis Hoke, editor, 
Popator Science Monthly; Dr. Frank B. Jewett, vice- 
presidojit, American Telephone and Telegraph Go.; Dr. 
Vernon Kellogg, permanent secretary, National B<'searcli 


Council; Charles F. Kettering, president, General Motors 
Besearch Corporation; Dr. Arthur D. Little, president, 
Arthur D. Little, Ine.; Dr. John C. Merriam, president, 
Carnegie Institution; Dr, Robert A. Millikan, chairman, 
executive council, California Institute of Technology; Dr, 
Henry Fairfield Osborn, president, American Museum of 
Natural History; Dr. Elmer A. Sperry, chairman, board 
of directors, Sperry Gyroscope Co.; Dr. Samuel W. Strat¬ 
ton, president, Massachusetts Institute of Technology; Dr. 
Elihn Thomson, director, Thomson Laboratory of the 
General Electric Co., Lynn, Maes.; Dr. Edward R. Weid- 
loin, director, Mellon Institute of Industrial Research; 
Henry Herman Westinghouso, chairman, board of di¬ 
rectors, Wostinghousc Airbrake Co.; Dr. Albert E. White, 
director department of engineering research, University 
of Michigan; Dr. Willis B. Whitney, director of research, 
General Electric Co., Schenectady, N. Y., and Orville 
Wright, co-inventor of the airplane. 


SCIENTIFIC NOTES AND NEWS 


Dr. Thomas Hunt Morgan, director of the Kerch- 
hofl‘ Ijaboralories of the Biological Sciences of the 
Califoniia Institute of Technology, Pasadena, was 
elected prosident of the American Association for the 
Advancement of Science at the close of the Des Moines 
meeting. 

At the 168th convocation of the University of Chi¬ 
cago, the degree of doctor of science was conferred 
on three chemists—Professor Moses Gomberg, Pro¬ 
fessor Gilbert Newton Lewis and Dr. H. A. Spoehr. 
The candidates were presented by Henry Gordon 
Gale, dean of the Ogden Graduate School of Science. 
The citations were as follows: Moses Gomberg, head 
of the department of chemistry, University of Mich¬ 
igan, “in recognition of his fundamental contribu¬ 
tions to chemistry, especially in the discovery of 
free radicals, and in testimony of his leadership in 
the field of organic chemistry,” Gilbert Newton 
Lewis, bead of the department of chemistry, Uni¬ 
versity of California, “in recognition of fundamental 
contributiona to chemistry, especially in atomic and 
moleculai* structure, and in thermodynamics, and in 
testimony of his leadership in research in physical 
chemistry.” Herman Augustus Spoehr, who received 
3 Ph.D. degree from Chicago, and is now assistant 
director of the Coastal Laboratory of the Carnegie 
Institution of Washington, “in recognition of his 
fundamental contributions in the field of photosyn¬ 
thesis and in testimony of his leadership in the appli¬ 
cation of chemistry to botanical problems." 

Tmk Edison medal, awarded by the American In¬ 
stitute of Electrical Engineers for “meritorious 
^ieyemout in electrical science, electrical engineer- 
OT the electrical arts” has been conferred on Dr, 


Charle.s F. Scott, professor of electrical engineering 
at Yale University, for “his contributions to the sci¬ 
ence and art of polyphase transmission of electrical 
energy.” 

Thb David Livingstone Centenary medal has been 
awarded by the National Geographic Society to Com¬ 
mander Richard E. Byrd. The Hispanic Society of 
America founded the decoration in 1913 with the pro¬ 
viso that it could be given only for “exceptionally im¬ 
portant achievement in the field of geography of the 
Southern Hemisphere,” Others who Lave received 
the medal include Sir Douglas Mawson, leader of the 
Australian-Antarctic expedition of 1911-1914; Theo¬ 
dore Roosevelt, for his discovery and exploration of 
the “River of Doubt,” now known as Rio Roosevelt, 
and Colonel Ron don, for exploration of the Brazilian 
interior. 

A EECEPTiON and dinner dance was given to W. W. 
Skinner, assistant cliief, chemical and technological 
research, U. S. Department of Agriculture, on Decem¬ 
ber 4 to commemorate the completion of twenty-five 
years' service. On this occasion a silver token was 
presented to him by Dr. A. F. Woods, who spoke in 
appreciation of Dr. SIdnner'a work for the depart¬ 
ment. Dr, F. B. Linton presided at the dinner as 
toa.stmaster. The speakers were Dr. H. G. Knight, 
chief of the bureau of chemistry, who spoke of Dr. 
Skinner as a scientific man and administrator, and 
Mrs. M. T. Read, who .spoke on Dr. Skinner as a man. 

Pbou*essor William McPherson, dean of the 
Graduate School of the Ohio State University, be¬ 
came president of the American Chemical Society on 
January 1 as a result of the society's annual election. 
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Dr, McPherson will serve during 1930, succeeding Dr. 
Irving Langmuir, associate director of research of the 
General Electric Company. Dr. Moses Gomberg, pro¬ 
fessor of chemistry in the University of Michigan, 
was chosen president for 1931. In accordance with a 
recent change in its constitution, the society now elects 
each year a president and a president-elect, vrho serve 
in successive years. Professor James F. Norris, of 
the Massacihusetts Institute of Technology, and 
Charles L. iteese, of the E. I. du Pont de Nemours 
and Company, Wilmington, Delaware, were elected 
directors for 1930-1932. The following are council- 
lors-at-large: Edward Bartow, professor of chemistry, 
lown State University; Professor S. C. Lind, director 
of the School of Chemistry, University of Minnesota; 
Dr. Hugh S. Taylor, professor of physical chemistry, 
Princeton University, and David Wesson, consulting 
chemist, of Montclair, New Jersey, 

At the thirty-sixth annual meeting of the American 
Mathematical Society, which opened at Lehigh Uni¬ 
versity on December 26, Professor E. R. Hedrick was 
reelected president. The vice-presidents are Pro¬ 
fessor W. C. Graustein, of Harvard University, and 
Professor E. P. I^anc, of the University of Chicago. 
The meeting next summer will be lield at Brown Uni¬ 
versity. The winter meeting will be held at Western 
Reserve University and the Case School of Applied 
Science. In the summer of 1931 the society will meet 
at the University of Minnesota. 

Dr. FuEDuaiiCK C. Waite, professor of histology 
and embryology at Western Reseive University, has 
been elected president of the Ohio Academy of Science 
for the year 1929-30. 

Pbikceton UxiviiRSiTT announces the appointment 
of Dr, J. von Neumann, of the University of Berlin, 
and Dr. E. Wignor, of the Kaisier Wilhelm Institut 
filr PbysikalLsche Cheniie, as visiting lecturers in 
mathematical physics for the second term of the 
present academic year. Dr. von Nonmann and Dr. 
Wigner have both contributed to the development of 
modem mathematical physics, particularly in the 
theories of relativity and quantum mechanics, and 
during the past few years have collaborated in ap- 
plying these principles to problems of molecular 
structure. 

Db. Ko Kuei Chek, known for his work on ephe- 
drine, has become director of pharmacologic research 
of Eli Lilly and Company, Indianapolis. 

Pkr K. I’rolich has resigned his position as asso¬ 
ciate professor in chemical engineering and assistant 
director of the Research Laboratory of Applied Chem¬ 
istry at the Massachusetts Institute of Technology, to 
join the staff of the Standard Oil Development Com¬ 
pany, Elizabeth, N, J., where he will work on special 
research problems on petroleum. 


PnovBssOE Alfbed C. Lake, of Tufts CoUege, End 
Professor Albert P. Brigham, of Colgate Univmity, 
have been added to the staff of consultants of the 
Library of Congress. 

Db, T. Watland Vaughan, director of the Soripps 
Institution of Oceanography at La Jolla, has been 
appointed to represent oceanography on the general 
subcommittee for geology of the Science Advisory 
Committee for the Chicago World’s Fair of 1933. 

Vicente Q. Lava, associate professor of physical 
chemistry at the University of the Philippines, who 
has leave of absence, is visiting professor and Gras- 
selli Research fellow at Oberlin College, working in 
colloid chemistry under Harry N. Holmes. 

C. P. BuI/Leb has been appointed first senior ob¬ 
server in the solar physics observatory of the Uni¬ 
versity of Cambridge. 

Mb. and Mrs. Robert T. Hatt, of the American 
Museum of Natural History, have returned from a 
three months' expedition to Yucatan, where they col¬ 
lected recent mammals and reptiles and excavated fos¬ 
sils in the caves occurring in Yucatan's low mountains. 

At the annual meeting of the American Society of 
Mechanical Engineers, Dr, Fred R, Low, editor of 
Povwr; Robert LeRoy Streeter, vice-president of the 
U. S. Aluminium Company; Harold W. Mowery, 
safety engineer with the American Abrasive Metals 
Company, and Edward J. Kearney, secretory and 
treasurer of the Kearney Treeker Company, were 
elected chairmen of the four standing tedmieal com¬ 
mittees, Power Test Codes, Research, Safety and 
Standardisation, respectively. 

A CONFERENCE committee convened on December 12 
and December 13, at the Missouri Botanical Garden, 
for the purpose of discussing methods for midang 
cultures of wood-destroying organisms and specifically 
to discuss methods for determining toxicity relataona 
of poisonous substances to wood-destroying fungi and 
type of conclusions which could be drawn after mak¬ 
ing toxicity determinations. The following were in 
attendance: Dr. Henry Schmitz, of the University of 
Minnesota; Mr. J. D. Bumes, of Page and Hill; Mr. 
Ernest Bateman, senior chemist of the United States 
Forest Products Laboratory; Dr. Carl Hartley, prin^- 
cipal pathologist, and Dr. C. Audrey Richard pa¬ 
thologist, U. S. Bureau of Plant Industry; Dr. R. H, 
Colley and Mr. R. E. Waterman, of the Bell Tele¬ 
phone Laboratories; Mr. C. S. Reeve, of the Barrett 
Company; Mr. S. R. Church, consulting (mgineer; 
Mr. E. B. Fulks, vice-president of the American Creo- 
soting Company; Dr, A. L. Kammerer, conaiiltin^t 
timber engineer, St. Louis; Dr. David fi. 
mycologist, and Dr, Hermann von Schrenl^ patStedb- 
gist> Missouri Botameal Gardes^ St. Lonie^ 
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Thk ninth serieB of Beaumont lectures of the 
Wayne County Medical Sodety, Detroit, will be given 
on January 27 and 28 by Dr. Wingate Todd, pro¬ 
fessor of anatomy in tike Western Reserve University 
School of Medicine. 

Du. CiuRENca E. McCntTNO, professor of zoology 
and director of the zoological laboratory, University 
of Pennsylvania, will read a paper on “A Working 
Model of a Modem University” before the Americfm 
Philosophical Society, Philadelphia, on January 3. 

Du. II. H. Whetzel, head of the department of 
plant pathology at Cornell University, addressed the 
instructional staff of the school of agriculture at the 
Pennsylvania State College on December 17. 

Dr. N. E. Foksythe, of the Nela Park Laboratories 
of the General Electric Company at Cleveland, Ohio, 
addressed the Physics Club of Philadelphia on De- 
rt*mber 13 on the “Physical Production of Ultra-violet 
Light” 

Professor Qabt N. Calkins spoke before the New 
York Biology Teachers Association on December 20. 
He took for his subject ^'The Nucleus.” 

Dr. C. M. Yonok, director of the Great Barrier 
Reef Expedition to Australia, recently gave a popular 
illustrated lecture on the work of tlie expedition be¬ 
fore the Rutgers chapter of Sigma Xi at New Bruns¬ 
wick and before the Biological Seminar of Princeton 
University. 

On December 14, Dr. A. P, Coleman, professor 
emeritus of geology at the University of Toronto, 
delivered a lecture to the Royal Canadian Institute, 
on the subject, ''The Last Million Years.” 

Sib Riohard Gregory, editor of Nature^ gave an 
address on "Science and the Empire” at a joint meet¬ 
ing of the Royal Empire Society and the British As¬ 
sociation for the Advancement of Science held at the 
Hotel Victoria on December 3, A brief address was 
also made by Sir Thomas Holland, president of the 
British Association. 

The Amexieon Association of Petroleum Geologists 
will hold their fifteenth annual meeting at New Or¬ 
leans on March 20, 21 and 22, under the presidency 
of J. Y. Snyder, of Shreveport, Louisiana, 

On January 10 the first Chilean Congress of Pa- 
ttiology will meet in Conoepoion with more than 600 
ficlegates in attendance. An exjpoaitian of medical 
and sanitary products, technical books and publica¬ 
tions will be held in conjunction with the congress. 

A oorre3i)ondent of the New York Herald 

THbuiM closer relations between the 

Dnitsd States Dqmtment of Public Health and the 
Mexican of Health will be sought at the 


seventh Latin-American Medical Congress, to be held 
in Mexico City from January 12 to 19. Dr, Hugh 
8. Gumming, of the United States Department of 
Public Health, is expected to attend. Argentina, 
Peru, Brazil, Chile, Cuba and San Salvador will send 
delegates, and all other Spanish-American countries 
are expected to be represented. The congress in 
January will be the first held since 1922 in Latin- 
America. It is expected that President Emilio Portes 
Gil, of Mexico, will open the convention. In con¬ 
junction with the congress the second National Hy¬ 
giene Convention of Mexico will be held. Also there 
will be a scientific exposition, in which the School of 
Medicine of the University of Mexico, the Federal 
Department of Health, the Public Charities and the 
Military Medical School will take part. 

The Commonwealth Fund baa made an additional 
appropriation of $27,000 to continue a series of psy¬ 
chiatric fellowships at the psychopathic hospital at the 
University of Colorado School of Medicine, Denver. 
Six fellows ore now in training. The new appropria¬ 
tion will make possible the appointment of three more 
in 1930 and three more in 1931 for periods of two 
years. 

An Institute of Paper Chemistry, a graduate school 
for the training of chemists in the pulp and paper in¬ 
dustry, has been established at Lawrence College, Ap¬ 
pleton, Wisconsin. The institute, which has been 
organized os an affiliated institution, has the support 
of ninety per cent, of the paper mills of Wisconsin 
and will bo controlled by a board of trustees repre¬ 
senting the college and the participating mills. Pres¬ 
ident Henry M. Wriston is director of the new organ¬ 
ization, Dr. Otto Kress, paper chemist, is technical 
director, and Ernest Mahler, vice-president of the 
Kimberley-Clark Paper Company, president of the 
board of trustees. Appropriations sufficient to meet 
an annual budget of at least $60,000 have been as¬ 
sured the college by the paper manufacturers. It is 
planned to open the institute in February, 1930. Two 
fellowships with annual stipends of $500 each have 
been endowed for the institute by the Paper Makers 
Chemical Corporation, manufacturing chemists. The 
fellowships, which will be available with the opening 
of the institute, are to be awarded to students showing 
suitable qualifications for the advanced work of the 
graduate school. 

A S3ER1E8 of oonferonces for the purpose of help¬ 
ing freshmen in their choice of a major engineering 
course has been announced by Dean Paul Cloke, of the 
College of Technology of the University of Maine. 
The conferences will begin at once and extend 
through January and February. The following 
topics will be discugsed in order: Engineering Studies, 
£;xperienoes in Engineering, Chemical Engineering, 
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Civil Engineering, Electrical Engineering, Mechanical 
Engineering, Relation of Athletics to College Life, 
Student Life. The discussions will be led by the 
dean, the department heads and the faculty manager 


of athletics. Although designed for freshman engi¬ 
neering students, the conferences will be open to all 
who are interested, especially those who are having 
difficulty with their work. 


UNIVERSITY AND EDUCATIONAL NOTES 


An anonymous gift of $100,000 to the University 
of California has been received for the support of re¬ 
search in cancer and allied subjects by the medical 
school and the Hooper Foundation for Medi(;al Re¬ 
search. With the addition of tins fund, the university 
will have a total endowment of $200,000 for research 
in this field. Mr. and Mrs. George H. Roos, of San 
Francisco, recently made a gift of $100,000 for re¬ 
search in thoracic surgery and cancer, and later added 
$5,000 for the equipment of a clinic and research 
laboratory to carry on this work. 

The late Abraham Rosenberg, San Francisco mer¬ 
chant, who was a leader in developing world markets 
for California dried fruits, has included in his will a 
bequest of $100,000 to the University of California as 
an endowment for the support, of graduate research 
fellowships. 

In honor of Martin J. Insull, of Chicago, Mrs. lu- 
sull has founded and endowed with $25,000 a scholar¬ 
ship in the college of ongineoring of Cornell Univer¬ 
sity, from which Mr. Insull was graduated with the 
degree of M.E. in 1893, and in which he is himself 
building up a loan fund for the benefit of students. 
The new scholarship may be held for four years and 


during that time will pay most of tho scholar’s ex¬ 
penses at college, amounting, at the present rate of 
tuition, to an average of more than $1,000 a year. 

It is announced that in accordance with the wish of 
Dr. Joseph S. Ames, who recently succeeded Dr. 
Frank J. Goodnow as president of the Johns Hop¬ 
kins University, there will be no formal inauguration 
ceremonies. 

The resignation is announced of Arthur Edward 
Wells, professor of metallurgy at Harvard Univer¬ 
sity. 

Dr. Benno Edward Liscuer, of tho University of 
Micliigan, has been appointed full-time professor of 
orthodontics in the University of California. 

Dr. Kenneth Goodner has been appointed in¬ 
structor in bacteriology and immunology in the School 
of Public Health at Harvard University. 

At the University of Cambridge, C, F. A. Pantin, 
of Trinity and Christ’s Colleges, has been appointed 
university lecturer in zoology, and J. E. E. Craster, 
of Downing College, has been appointed university 
lecturer in geography. 


DISCUSSION 


SUPERFLUOUS PUBLICATIONS 

There appears to be an increasing tendency for the 
publication of journals devoted to exploitation of 
work by individual laboratories and organizations 
promoting an extended program of ro,search on varied 
subjects. There are dozens of institutions where the 
amount of manuscript produced per year is amply 
sufficient to fill the pages of a w(?,ckly, monthly or 
quarterly journal so that a rcasoimble temptation on 
the part of the executives of these institutions may 
readily exist for the independent maintenance of an 
organ of publication. It is doubtful, however, if the 
publicity so secured reacts favorably toward the or¬ 
ganization concerned. 

Usually such a jom*nal is a hopeless compilation of 
reports on almost every subject known to science. A 
short article on atomic physicis may be buried between 
a memoir on the physical properties of concrete and a 
report on the design of an aeroplane propeller. For 
continuity, the Encyclopaedia Britannica is to be pre¬ 
ferred. 

A serious problem confronts the librarian in the 


cataloguing and disposition of these publications, espe¬ 
cially in universities where reference libraries are di¬ 
vided and allocated to the various departmental offices. 
Institutions devoted to a restricted subject are forced 
to subscribe to a journal containing numerous articles 
on material of little interest in order to have on file a 
few papers of immediate importance. Often the 
smaller institutions will not subscribe to the journal 
and papers of importance to it are lost except through 
the courtesy of the particular authors in distributing 
reprints. The miscellaneous character of such jour¬ 
nals is also responsible for inadequate review of their 
oontents by the various abstract journals. Many 
papers so published have not been abstracted and ac¬ 
cordingly are unknown in the bibliography of the par- 
tieular subject concerned. 

The research investigators in institutions maintain¬ 
ing private publications recognize the handicap to 
which they are subjected and desire to submit tbeit 
reports to a medium of publication primarily eon- 
oemed with papers of a similar character. If mJtck a 
policy is permitted, however, the privately printed 
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journal either dies a natural death, as it should, or 
continues its existence as a collection jf articles re¬ 
printed from the many technical journals devoted to 
specific subject-matter. As few executives will sub¬ 
scribe to tbe policy of the publication of a mere col¬ 
lection of reprints, since this is too obviously an ex¬ 
travagant procedure, it is usually necessary, for the 
very existence of the private journal, that the em¬ 
ployees of the laboratory concerned be required to 
submit their papers to their own journal for prior 
publication. In general, society publications are at 
liberty to reprint such material, but their editors like¬ 
wise fool that the extravagant policy of publishing 
the same article in two journals should not be en¬ 
couraged. Most of the large society-controlled jour¬ 
nals for this reason require that their editors accept 
no paper for publication which has appeared in any 
other medium. 

The menace of tbe private journal has another far- 
reaching influence. Many societies already claim 
ownership to the written report of investigations pre¬ 
sented before their stated meetings, and this policy can 
be and, with the continuance of private jouimals, must 
be more rigorously extended and enforced. The .so- 
cioty journal is the center at which the activities of an 
organization coriccntrat(!. It is the duty of each mem¬ 
ber of a society to sec that hia particular journal is 
given every possible support. An institution which 
enforces prior publication in a private journal there¬ 
fore acts contrary to the best interest of the national 
organization and in many cases prevents its personnel 
from playing an active role in the national and coop¬ 
erative development of research. In this way the pri¬ 
vately printed journal defeats the very purpose for 
which it is supposedly sustained. It fails to secure 
adequate publicity for its own work and its main¬ 
tenance militates against the national recognition of 
its contributors who may be barred from particii>a- 
tiou in the national meetings and from honors which 
might otherwise be extended. 

About the only excuse for a private journal is that 
it serves as a means for the publication of extended 
memoirs which would be rejected by society-controlled 
journals. Two reasons may occur for such a rejec¬ 
tion. The paper may contain a large amount of 
superfluous material wliich could have been readily 
omitted in which case it might have been acceptable. 
Often a lengthy paper will be read by possibly ten 
or less interested individuals, and an abbreviated ac¬ 
count of importance to a larger group of readers 
could be published in a recognized journal with a 
statement to tbe effect that mimeographed copies of 
the complete report with numerous data are on file 
for loon by the author's institution. On the other 
hand, it may rarely occur that the publication of an 


extended manuscript is highly desirable but because 
of the excessive cost funds are not available for its 
appearance in a society journal. Tbe work might 
then well appear as a separate brochure or the insti¬ 
tution concerned could make arrangements with the 
society journal to defray a part of the cost of publi¬ 
cation. This latter plan has been successfully adopted 
by several recognized journals and research labora¬ 
tories. 

Present regulations, possibly instigated by the 
Government Printing Office, do not permit the par¬ 
ticipation of government laboratories in such a pro¬ 
gram, but if the majority of the scientific public were 
convinced that curtailing of the numerous hetero¬ 
geneous government journals and the di.stribution of 
the material in national journals of homogeneous 
character were conducive to the scientific welfare of 
the country, it is quite possible that the iron-clad re¬ 
strictions now existing could be partially removed. 

In conclusion the writer wishes to emphasize that a 
large group of scientists in this country is convinced 
of the detrimental influence of privately published 
journals containing material of heterogeneous char¬ 
acter, and the same objection, but with less serious 
consoqueuccs, applies to most academy proceedings. 
It would seem that the subject is of sufficient impor¬ 
tance to warrant careful consideration by the govern¬ 
ing boards of organizations and societies devoted to 
broad fields of research. 

Paul D. Foote 

Gulf Oil Oompaniks, 
pittshukoh, Pa- 

flagellum DIVISION IN PARANEMA 
GLOBIFERUM 

Owing to the fact that there prevails no little skep¬ 
ticism about the splitting of the flagellum in division 
of the Mastigophora, this observation is reported. 

It is often rather difficult in our laboratory to obtain 
Euglcna when desired, but another mastigophoran is 
very often used as a type because it is easily obtained 
in our cultures. This is Paranema globiferutn (deter¬ 
mined by Dr. R. W. Hegnor, of Johns Hopkins), 
and tlie processes here described have been observed 
many times. 

The first evidence of the beginning of longitudinal 
binary fission in these protozoa is the appearance of a 
forked flagellum. The forking increases until the 
organism appears to be biflagellate. Division of the 
body then begins, the gullet splits and in from five to 
ten minutes the new individuals separate and proceed 
in search of food which, under our observation, con¬ 
sisted of small algae (Ophiooytium capitatum), 

Cltde T. R&ed 

Texas CoLLirax} or Arts and Ikdustsikb 
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A NEW GUINEA EEL-FAIR 

Thb ascent of fresh-water streams by vast swarms 
of elvers or young eels, long known as “eel fairs’' in 
England, is a phenomenon of great interest. The 
migrations of the Atlantic eels are now well known, 
thanks to the studies of a long line of naturalists, 
culminating in the epochal ros<iarches of Johannes 
Schmidt. 

As yet little Ls known of the life histories of the 
numerous species of Anguilla found in the Indo- 
Pacific waters. It is tlierefore of interest to note that 
on May 24, J928, we found an incredible number of 
young eels atwMinding the great Sepik River at Marien- 
borg, New Guinea, whieh is about forty miles inland 
from the north eoast. This is in former German New 
Guinea. 

I measured 202 specimens, varying from 104 to 210 
mm in length. Most of the eels observed were from 


125 to 150 mm long, and qtiite deader. A moderate 
increase in length was accompanied by a very great 
increase in bulk. 

The eels occurred in such numbers that the natives, 
men, women and children, scooped them up out of the 
river by basketsfull on both sides of the river. The 
Sepik at Maricnberg is half a mile wide and fifteen 
to twenty-five feet deep at the bonk; our ship, draw¬ 
ing thirteen feet of water, tied up to the shore. 

Two days later only a few individuals were found 
in seining the tributary brooks where the young eels 
bad occurred in myriads before. 

This is the second eel-fair observed in New Guinea, 
the first seen being on February 22,1922, in the Mam- 
beramo River, Dutch New Guinea. This was inland 
a considerable distance from the north coast. 

AiaBRT W. Hjirius 

STANFORn Univkesitt 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


MORE ABOUT LACTOPHENOL 

In two late niimberH of Science’ two contributors 
have called attention to lactophenol and its use. Lac- 
tophcnol and lactophenol gum have been used for 
nearly eight years by the writer, his ooworkers and 
students in the department of botany. This solution 
has been found an excellent medium for killing, stain¬ 
ing and mounting microscopic materials, for these 
three processes may be accomplished in one process 
with green lactophenol. 

However, for staining nuclei and differentiating 
hyphae in plant tissues, as wood and parenchyma, 
the sections were first submerged for ten minutes in 
lactophenol to which two parts of distilled water had 
been added; after this liquid was drained or blotted 
from the sections they were covered with deep acid 


green lactophenol and stored overnight in the open 
air. The liquid was again removed, the sections 
washed by floating clear lactophenol over them and 
then mounted in clear lactophenol or lactophenol gum. 
Hyphae in cells of fruit, wood and from germinat¬ 
ing oonidia were nicely differentiated by this method. 

As investigators continue to employ this solution 
in zoological and botanical work, greater possibilities 
for a more extensive use may be forthcoming. If 
such be the cose, they should be published for the 
benefit of all. 

Details for the preparation of lactophenol and lac- 
tophcnol gum together with references may be found 
in an article by W, H. Davis, “Lactophenol.''® 

W. H, Davis 

Massachuskttb AoRXCuiJmAL College 


SPECIAL ARTICLES 


A NEMATODE PARASITE OF THE JAPANESE 
BEETLE (POPILLIA JAPONICA 
NEWM.) 

On May 29, 1929, at the Tavistock Golf Course, 
Haddonfield, New Jersey, in a plot of ground two 
feet square the writers found fourteen dead, fully 
grown Japanese beetle grubs. These grubs were 
flaccid and of an ocherous brown tint. On dissecting 
the cadavers each one was found infected with numer¬ 
ous nematodes. Among these nematodes ovovivipar- 
ous females, males and larval forms were observed. 
On May 31, in the identical locality, nine more dead 

iBcience. 70: 430, November 1, 1029; 70: 455, No* 
Tombor 8, 1929. ' 


Japanese beetle grubs wore found. These grubs had 
the same external appearance as the pluvious ones 
and were also heavily infested with the parasite. 

On each of the two days following this observation 
eight fully grown Japanese beetle grubs from healthy 
stock were experimentally infected with worms d,erived 
from the parasitized grubs. One grub was placed in 
each of eight sterile tin salve cons containing soU 
which had been previously baked. The surface of the 
soil in each can was dampened with five drops of n 
heavy salt solution suspensipn of the nemas. An equal 
number of uninfected controls were hold. Within 
five to seven days fifteen of the sixteen infected gtnha 

^Botanical Ga»ette, 7ft 343-344, 1924. 
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died, niey were flaeeid, of an c^henme brown color 
and were filled with the introdaoed nematodes. One 
infeeted grub and the sixteen controls pupated and 
transformed. This experiment was repeated towards 
the last of June with approximately identical results. 

During the coarse of the first experiments some of 
the worms derived from the May 29 and 31 field col¬ 
lections wore fixed and sent, on Juno 4, to Dr. G. 
Steiner, of the U. S. Department of Agriculture, for 
identification. Dr, Steiner informed us that the nema¬ 
tode was undoubtedly a parasite and not a saprozoic 
free-jiving form. It belongs to the family Oxyuridcte, 
and has been described by Dr. Steiner as a new genus 
and species under the name of Neoaplectana fflaseri,^ 
Whether Neoaplectana accompanied the Japanese 
beetle to this country or is a usual parasite of some 
native insect, from which it has reached Popillia 
japonica, is not yet clear. 

During the summer and early fall frequent ex¬ 
aminations of living and dead grubs were made. 
Some of these were obtained from the original locality 
os well as from other sources in Now Jersey and 
Pennsylvania. However, Neoaplectana was found in 
only one place, namely Tavistock, near Haddonficld. 
On Juno 15, one pupa from this station was found 
parasitized with Neoaplectana^ On June 21, a reex¬ 
amination of the small plot of ground where the nema¬ 
todes were first found yielded three Japanese beetle 
grubs, two pupae and two adults, all parasitized. The 
adults seemed to have been in the process of emerging 
from the soil when stricken. The Juno 21 collection 
was the lost Ntfdapl«ctana-parasitized material ob¬ 
tained. After this date the adults emerged and the 
next generation of grubs were too small and scarce 
for satisfactory work until about the last of August. 

One dead second-stage larva obtained from Pitman, 
New Jersey, August 24, and three from Haddonficld 
September 17, were heavily infested with several 
species of pematodes that appeared smaller than the 
spring parasite. These nematodes were undoubtedly 
saprophytes which multiplied within the bodies of the 
grubs after they succumbed from other causes. Wo 
were able to cultivate several generations of those 
worms on hay infusion agar to which a small amount 
of coagulated horse serum bad been added. T he 
females of these worms laid eggs very freely on the 
medium. Healthy Japanese beetle grubs infected 
with these nematodes did not die^ although they 
•OQuired the worms, probably per os, and maintained 
from one to six of them within their alimentary tracts 
for about two Weeks. The saprophytie species were 
tile only ones found throngbout the early autumn, and 
tii^ also apparentiy disappeared from the field after 
the middle of Oetobet^ 

^ J* Waeh. 486, im. 


Neoaplectana appears to be ideally adapted as a 
parasite for the Japanese beetle, for the reason that 
the host spends most of its long life cycle in the 
ground, which is undoubtedly also the natural environ¬ 
ment of the nematode during at least a portion of its 
existence. According to present indications the para¬ 
site still occurs locally. However, it possesses great 
reproductive and lethal capacities, and therefore might 
prove a valuable adjunct if distributed throughout the 
territory infested with the Japanese beetle. 

R. W. Glasbb 


Dlil’AKTMEKT OF AniMAL PATHOLOGY, 
THK R00KEFEI.LEIt iNSTmjTE FOU 
Medical Research, 

Princeton, N. J. 


Hknry Fox 


Associate Entomoloyisi 
D. S. Japanese Beetle Laboratory, 

Moobkstown, N. J. 


REVERSAL OF THE STIMULATING ACTION 
OF HYDROSTATIC PRESSURE ON. 

STRIATED MUSCLE 

The application of hydrostatic pressure to striated 
muscle commonly results in a marked augmentation 
of the tension developed during a single twitch.^ 
I^ressures of the order of 1,000 pounds per scjuare 
inch in our previous study caused an increase of 
about 30 per c^nt. in tension and heat production. 
Most of our work, however, has been carried out on 
cardiac muscle in which tissue the effects of pressure 
are greater and the results may be predicted with 
conaddorable confidence.® Certain observations made 
in the interim on striated muscle failed to show as 
great a stimulation as was reported earlier, and occa¬ 
sional preparations were entirely uninfluenced by 
pressure. A further study has therefore been under¬ 
taken on striated muscle in which the effects of various 
environmental factors have been investigated in rela¬ 
tion to the magnitude of the response under pressure. 
The results, a preliminary report of which is here 
published, are of interest in relation to the theories 
of pressure action and to the general problem of 
muBOuJar contraction. 

All observations have been made on sciatio-gastroc- 
nemius preparations from the frog by a technique 
previously described.^ 

When the muscle was immersed in an oxygen free 
Ringer’s solution or in one in which the acidity had 
been increased to about a pH 6.8 by the addition of 
hydrochloric acid, a charaoteriatio change was noted* 
At first pressure resulted in the usual augmentation 

iHoKccn Cattell and D. J. Edwards, Am. Jour. 
Physiol., 86: 871, 1928. 

*D. J. Edwards and MeKeen Oattell, Am. Jour. 
PhyiM., 84: 472, 1928. 
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in the response of the muscle, but after successive 
applications of pressure there was no increase in 
tension above the control value. It was further ob¬ 
served that if a muscle, when immersed in an oxy¬ 
genated normal Ringcr^s solution, was futigiied by 
repeated stimulation, its response under pressure was 
less than the control, i.e., the action of pressure on 
the tension developed by the muscle in responses to a 
single stimulus is opposite in direction to its action 
in a fxvsh preparation. It seems probable that oxygen 
lack and axdd solutions produce their effects by pro¬ 
moting fatigue. The following points have been 
established regarding the reversal of the pressure 
effect in the fatigued muscle: (1) The degree of 
depressed is roughly proportional to the pressure 
employed. (2) The tension developed by the fatigued 
muscle is commonly reduced to about one half by a 
pressui-e of 1,()00 pounds per square inch. (3) The 
response voiy quickly, possibly instantaneously, re¬ 
turns to the control value when the pressure is re¬ 
leased. 

In the ease of cardiac muscle the stimulating action 
of pressure on the tension can no longer bo obtained 
when the temperature is reduced to 5^ C., and we 
have secured some evidence of a ^cve^s^U occurring at 
that point, (In press, American Jouryial of Physiol- 
ogy.) Studies now in progress on striated muscle 
indicate lliat there is a critical point at approximately 
13^ C. at which the stimulating action of pressure 
passes into depression. At a few degrees below this 
temperature the depressive action becomes marked 
and becomes greater as the pressure is increased. A 
few preparations have shown, in the vicinity of the 
critical temperature, a stimulation under the lower 
pressures (1,000 pounds) and depression at higher 
pressurtis (2,100 pounds). As the temperature is low¬ 
ered pressure causes a further reduction in the re¬ 
sponse until at about 1® C. high ixressurc (2,100 
pounds) almost completely suppresses the develop¬ 
ment of tension. At room temperature tlie magnitude 
of the resiJonse of the muscle continues to increase 
with increasing pressure up to at least 2,100 pounds 
per S(iuarc inch, which ia the greatest pressure we 
have cm]>loyod. 

When pressure is released the muscle again re¬ 
sponds with the development of tension, the record 
differing in no way from the control taken before the 
■application of pressure to the cold muscle. When 
such a muscle is wormed to room temperature, pres¬ 
sure once more causes an increase in the development 
of tension con-esponding closely with the result ob¬ 
tained before the muscle was chilled. 

Measurements of the duration of the phases of con¬ 
traction and relaxation of cardiac muscle show that 


moderate pressures result in only a slight prolonga¬ 
tion of these periods, and the same appears to hold 
for striated muscle at room temperature. On the other 
hand, at the lower temperatures pressure causes, along 
with the depression in tension development, a striking 
prolongation in the duration of the phases of contrac¬ 
tion and relaxation which, for the higher pressures, 
may reach 100 per cent. 

Certain interesting differences of behavior between 
cardiac and striated muscle are indicated by these 
results. In the first place, it appe5u*s impossible to 
fatigue cardiac muscle in such a manner as to pro¬ 
duce a reversal of the pres.sure effect such as occurs 
in striated muscle, and in the second place the critical 
temperature, in which reversal of the pressure effect 
occurs, is about 8” C. lower in cardiac muscle. 

The significance of these results in relation to the 
mechanism of muscular contraction will be discussed 
at a later date in connection with the publication of 
the complete data. 

Summary 

The usual augmenting action of pressure on the 
tension developed by striated muscle in response to 
a single stimulus changes to depression on fatiguing 
the muscle. On release of the pressure the tension 
of the single twitch again reaches the control value. 

A similar rcvcr.H<il may be brought about by cooling 
the muscle, the change usually occurring at about 
13° C. Below this temperature the depression is 
roughly proportional to the pressure. At about 1° C. 
the tension development may be completely inhibited 
by high pressure. The muscle responds normally 
upon release of the pressure, and upon warming pres¬ 
sure again causes augmentation of contraction. 

MoKeen Cattell 
Dayton J, Edwards 

Department or Phtsioukjy, 

COENKix University Medical CJolleob, 

New York City ■* 
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PERMANENT ELEMENTS IN THE FLUX OF 
PRESENT-DAY PHYSICS* 

By Professor P. W. BRIDGMAN 

JEFFERSON 1»HYBICAL LABORATORY, HARVARD UNIVERSITY 


Many of us could, I believe, confess to a feeling 
of breathlessness at the rapid changes of our present 
physical progress, and some of us might even, in a 
moment of candor, admit a little resentment at our 
shortness of breath. Let us discuss together what we 
may perhaps best do to recover our poise. 

The changing situation which is responsible for our 
discomfort is complex. First and foremost there is 
ou. changing experimental knowledge, reaching over 
the entire range from the infinitely small to the in- 
fcutely large. The upsetting feature here is not so 
*mich that we have discovered an enormous array of 
new facts, which in themselves are difficult enough to 

^ Address of the retiring vice-president and chairman 
of Section B^Physics, American Association for the 
^vanoement of Scionee, Des Moines, Iowa, December, 


keep pace with, as that these facts have proved in 
many cases to be irreconcilable with our previous 
expectations of what was possible, so that we have 
been forced to change our entire conceptual attitude. 
These conceptual changes have in many cases been 
associated with mathematical theories, which are being 
continually formulated at an ever-accelerating tempo 
and in a complexity and abstractness increasingly 
formidable. Some of the more important landmarks 
in this progression are: The electromagnetic theory 
of light, the special theory of relativity, the general 
theory of relativity, the quantum theory of Bohr, the 
matrix calculus of Heisenberg, the wave mechanics 
of Sohrddinger, the transformation theory of Dirac 
and Jordan, the group theory of Weyl and now the 
double quantiEation theory of Jordan and others. 
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These have come crowding on each other’s heels 
with ever-increasing unmannerlinoss, until the average 
physicist, for whom I venture to speak, flounders in 
bewilderment. 

Are there not some general principles disclosed in 
all this welter of mathematical reconstruction in which 
the average physicist may find a sense of comparative 
peace, of some security that his endeavors to recon¬ 
struct hia conceptual attitude will not have to begin 
over again next week and of some assurance that his 
program of future activity lies along lines of real 
significance t 

One very broad generalization from past experience 
is that whenever we extend the domain of experiment 
we must be prepared for unexpected new facts. If 
we whole-heartedly accept this generalization os of 
real significance, important conclusions follow which 
apply to both our experimental activity and our con¬ 
ceptual outlook. On the experimental side it follows 
that every real extension of our present experimental 
range is worth while and necessary. An increase of 
accuracy of measurement constitutes an increase of 
range, so tliat any one who can increase the precision 
of any sort of measurement makes an important con¬ 
tribution. Not every one may be interested to increase 
by a factor of ten the precision of weighing, for ex¬ 
ample, but there are persons to whom this sort of 
refinement is congenial, and who can now pursue the 
line in which they are most skilful, while the others 
of us can enthusiastically applaud their skill. 

Further, in formulating to ourselves what the pres¬ 
ent situation actually is, we should cultivate a more 
deliberate self-consciousness of the accuracy of our 
present experimental knowledge. This should get into 
our courses of instruction, certainly into those for our 
graduate students if not into the elementary courses. 
We should all know the limits of accuracy obtainable, 
for example, in measuring a length or a weight or an 
interval of time or a temperature; we should know 
how accurately the inverse square law of gravitation 
has been established, or how accurately the gravitation 
constant or the velocity of light or the gas constant 
has been determined. 

Our point of view gives added importance not only 
to eveiy increase of precision but also to other sorts 
of increase of the experimental range, and those who 
take a constitutional satisfaction in pushing our ex¬ 
periments to higher temperatures or to higher electric 
or magnetic fields or to higher pressures or to higher 
light intensity or to higher gravitational or accelera- 
tional fields may feel a renewed sense of the impor¬ 
tance of their contribution. But although experiments 
over greater ranges or with increased precision acquire 
an increased importance, it does not follow that all 
results here are equally interesting or significant, or 


that the prospective experimenter can expect make 
his choice with his eyes shut and be awakened by the 
knocking of the postman bearing the Nobel prize. The 
postman is more likely to knock at the door of the 
man who in extending our range reaches qualitatively 
new effects, such as the wave-like structure of matter. 

On the conceptual side, perhaps the most important 
principle disclosed by our continual discovery of 
strange new facts whenever we extend the domain of 
experinient is that the actual experimental world 
transcends all our efforts to get into perfect mental 
contact with it. We must by now feel that it is a 
little naive continually to hope that our last theoretical 
formulation will prove to have arrived at the long- 
sought goal, when in the past our hopes have been 
continually shattered by each new discovery. Accep¬ 
tance of this situation carries with it the conviction 
that in the last analysis any adequate scheme of gat¬ 
ing into touch with experiment can be only descrip¬ 
tive, for no theoretical scheme of explaining nature 
can be regarded as secure until verified by every pos¬ 
sible experiment, and when every such possible experi¬ 
mental check has been applied, the theory degenerate 
into a description. The fact that every acceptable 
description of nature is rational might at first be 
thought to have some deeper significance, but I believe 
that analysis will show that this means simply that 
we refuse to accept any description which is not 
framed in such terms as to be adapted to our men¬ 
tality, a requirement so inevitable as to be almost 
without significance. 

Another suggestion which may be of value in our 
search for elements of stability in our attitude is 
afforded by our ever-incroasiug appreciation of the 
importance of the unavoidable subjective element in 
any account which we can give of our experience. 
We used to demand that the ultimate goal of physical 
theories should be nothing less than the discovery of 
the underlying realities. To-day our demand for 
reality is much less insistent, in large part because we 
are much less confident that the ultimate reality, 
which we thought to be our goal, has any meaning. 
The meaning to be attached to reality is to a large 
extent a personal matter and changes with time, but 
I believe it is fair to say that the sense in which 
every one used reality a few years ago and the sense 
in which the majority use it to-day has *^uniquenese^^ 
as a minimum connotation. It would not have been 
admitted that two entirely different explanations of 
the universe could each be equally real, but to-day ire 
see that uniqueness in an explanation is an impdesfllile 
ideal, and the quest for reality, in so far as reality 
connotes uniqueness, must be abandoned as a meanings 
less quest. A sufficient hasb for this change of 
tude could be found in the proof of Poinsard thai itny 
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AggfVBgifttioii of pfaeoontetui, no matter how oompli' 
oated, 10 always sosceptible of an infinite number of 
purely mechanical explanations. The reasoFn that wc 
are not interested in giving an explanation of quantum 
phanomaua on a purely meehanioal basb is that any 
such explanation would involve the assumption of a 
prohibitively eomplioated amount of detail concealed 
beyond the reach of any contact with experiment It 
is natural, therefore, to find that the demand that our 
theories reproduce reality is becoming replaced by the 
demand of convenience and siinplicity. Another re¬ 
quirement in a satisfactory theory has recently been 
much emphasised by Heisenberg and his school, 
namely, that our theories should contain only observ¬ 
able quantities. This involves so modifying the con¬ 
cept of reality as to make it closely associated with 
the possibility of direct observation. But although 
this alternative formulation of the reality concept has 
at first a most satisfying aspect, I believe that in the 
actual working out it is less satisfactory than in 
anticipation. In fact, I am inclined to think that 
Heisenberg’s demand that only observable quantities 
enter the theory played only a suggestive rfile in 
loading to one of the many possible solutions and 
was as sterile in actually eompelling the adoption of 
his form of theory as was the corresponding demand 
of Einstein that the law of gravitation be written 
in an invariant form. For if one examines how the 
principle works in practice, it will be seen that all 
that is demanded is that the raw material which is fed 
into the calculating machine and the final results which 
are taken out shall connect with direct observations. 
All the intermediate processes and operations, the 
internal pistons and gears of the theory, have as much 
the character of pure inventions as anything which 
Poinoard might have proposed. However much one 
might have been inclined fifty years ago to see some 
warrant for ascribing physical reality to the internal 
processes of a theory because of its success in meeting 
the observed sitaation, certainly no one of the present 
generation will be capable of so mave an attitude 
after our illuminating experience of the physical 
equivalence of the matrix ealeolus and the wave 
meohonios. 

As a consequence of all this, the attitude of the 
physicist to-day is changing toward mathematioal 
theory. As a whole, he takes it far less seriously, 
recognizes that it contains less of reality and more of 
a purely suggestive Sharaoter than he had realized, 
lays mors emphasis on the demands of simplicity 
and convenience. There are pussUng questions to be 
answered and inatinctive reaotiotis to be overcome in 
adopting this j>oint of view. It is hard to resist the 
eohvictbh that theare is some deep underlying signifl- 
aanec in the fnet that ihe ipathematioal operations of 
^ matibi agdeulu^ Etdoenbaxg, for eatample, moke 


sueh wonderful contact with experiment. But what 
the precise significance of this may be eludes formula¬ 
tion, and in the meantime the physicist must fortify 
himself with somewhat skeptical considerations like 
the following: 

On the one hand, mathematica is a study of certain 
aspects of the human thinking process; on the other 
hand, when we make ourselves master of a physical situa¬ 
tion, we so arrange the data as to conform to the de¬ 
mands of our thinking process. It would seem probable, 
therefore, that merely in arranging the subject in a form 
suitable for discussion wo have already introduced the 
mathematics—the matiiematics is unavoidably introduced 
by our treatment, and it is inevitable that mathematical 
principles appear to rule nature. 

What do these general considerations have to do 
with our program of action. In the first place, we 
are going to be exceedingly cautious in ascribing any 
finality to the details of the present mathematical 
theories. There is among the younger and more en¬ 
thusiastic members of the physical community a ten¬ 
dency to regard the present theories as final which 
the more sedate members must combat, even in the 
face of ail the Buccesses of the present theories. One 
of the most certain lessons of the past is that no 
amount of success in the youth of a theory is any 
guarantee of a hale and hearty old age; this is 
to be expected and is a consequence of the trans¬ 
cendence of nature. Against this view, an enthusi¬ 
astic protagonist of the new theories might with con¬ 
siderable justification, I believe, urge that there 
are certain elements of genuine novelty in our 
present outlook which offer a basis for the belief 
that we may be on the point of breaking away 
from our often-repeated cycles of revision and re¬ 
formulation. But although there may be distinctly 
encouraging signs of a brighter future, I believe that 
nevertheless there are specific elements of weakness 
in the present situation which justify the suspicion 
that our present theories still need thoroughgoing 
modification. Perhaps one of the most serious weak¬ 
nesses of the present theory is the way in which it 
deals with static effects. One important consequence 
of the Heisenberg principle is that an electron can 
not stand still, yet a potential energy is substituted 
into the fundamental equations of the theory which 
retains the old fiction of an inverse square force 
emanating from a stationary center, and which pal¬ 
pably has no meaning in terms of direct experiment. 
Such a thing is entirely opposed to the spirit of our 
new outlook. We are to expect that presently the 
apparently static inverse square law of force will be 
described in statistical terms. Another suggestion 
that the present theory marks only a half-way stage 
of progress is to be found in its treatment of the 
universal constants, such as the gravitation eonstant> 
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the velocity of light, the charge and the mass of the 
electron and the quantum h. No one, 1 suppose, is 
yet so pessimistic as to give up the hope that eventu¬ 
ally we will be able to give an account of these con¬ 
stants, instead of always having to carry them in our 
equations as elements imposed from without. One 
may also hope to have sometime a theory of the 
equality of the charge on proton and electron. 

Perhaps theae misgivings about the permanence of 
our present theories seem of too vague and general a 
character to be of much significance, but I believe 
that in the past we have been many times too willing 
to forget any very broad general objections to which 
our theories may have been subject, in our satisfac¬ 
tion with their success in dealing with fairly wide 
classes of special phenomena. For example, the fact 
that the classical principle of equipartition of enea^ 
demanded that the atoms be mathematically rigid 
should in itself have been sufficient to show that any 
attempt to reduce aU action to pure mechanics was 
certain to fail. 

All this must not be allowed in any way to mini¬ 
mize our conviction of the very great importance of 
carrying through the analysis of all possible conse¬ 
quences of our many new mathematical points of view, 
but it does suggest that many physicists who are not 
professionally interested in making new contributions 
to new mathematical developments, but rather want 
to understand what there is of permanent significance 
in present developments, may with a clear conscience 
omit to work through the details of much of recent 
mathematics, in the conviction that it is of more or 
less transient character. Bat apart from the mathe¬ 
matical details, and perhaps sometimes not intimately 
connected with them, there are certain broad qualita¬ 
tive points of view characteristic of the new theories 
which every physicist should grasp and incorporate 
into his thinking. Perhaps the two most important 
ot these points of view are (1) tliat the measurable 
properties of electrons embrace some phenomena 
which we find convenient to describe in terms of tlje 
wave phenomena of ordinary experience, in addition 
to the older and more familiar phenomena which we 
have satisfactorily dealt with in terns of a particle 
picture; and (2) that there is some essential limita¬ 
tion to the sorts of measurement that can be made 
simultaneously on elementary things, which is formu¬ 
lated in Heisenberg’s principle of uncertainty. In 
speaking of these points of view as two I do not wish 
to imply that they ore not logically connected, for 
they are very intimately related. 

It is possible to direct just criticism at the mathe¬ 
matical deduction of these two principles from the 
logical premises. The wave mechanics is open to 
various objections, one of the chief of which to my 
mind is that it provides no way of dealing with 


transient phenomena; this foot constitutes to a certain 
extent a failure of the fundamental piinoiple, for it 
is only transient phenomena which are directly ob¬ 
served. Further, the deduction of the Heisenberg 
principle as a necessary consequence of the funda¬ 
mental assumptions has failed to satisfy many and 
does indeed seem to contain a certain feature inserted 
arbitrarily into the theory. But I believe that in 
spite of these criticisms these two points of view 
transcend the mathematics by which they were de¬ 
rived, and that, inspired and guided by the mathe¬ 
matics, we have come upon a point of view wluch is 
of more permanent value than the mathematics itself. 

These two points of view, if I understand correctly 
the claims made for them, should be sufficient, in con¬ 
junction with other physical knowledge which we 
already have, to determine the nature of the elemen¬ 
tary processes and entities which analysis of our 
physical experience discloses to us. Here wo reach 
the actual frontiers of physical exploration, and 
doubtless the most fundamental problem confronting 
us is to acquire understanding of these things. The 
more complicated things, such as the chemical proper¬ 
ties of molecules, involve processes of nmthematioal 
synthesis which we need not expect to grasp intui¬ 
tively and which will not be completely worked out 
for some time in the future, but of the qualitative 
nature of the underlying elemental processes and 
entities all physicists should now attempt to acquire 
some intuitive command. Since the new theories are 
formulated so as to be consistent with the cardinal 
principle that the properties of a thing have no mean¬ 
ing which is not contained in some desoribable experi¬ 
ence, our intuitions should be able to tell us what to 
expect in various experimental rituations involving 
elementary things. This does not mean that the ex¬ 
perience in terms of which our intuition thinks is 
necessarily an experience so closely connected with 
actuality that we could go into the laboratory and 
make the experiments, but the experiments must be 
such as are allowed in principle by the new theories. 
For instance, we can conceive ourselves in principle 
determining the frequency of a single photon by find¬ 
ing the location on a photographic plate of a single 
developed groin exposed in a spectroscope of infinite 
resolving power, although we may perfectly well rec¬ 
ognize that to make such a measurement is beyond 
our present experimental skill. Our intuitive grasp 
of an elementary situation may, then, be tested by 
our ability to describe what to expect in terms of 
conceptual experiments. I believe that in the devising 
and discussing of such conceptual experiments there 
is an important field which, may be cultivated, par¬ 
ticularly at the present time, with much profit It 
should be possible to build up a formal stnictoi^ in 
which the properties of photons and electrons mA 



JlNTJAKT 10, 1930] 


SCIENCE 


23 


other elemental things, such as qnautam interactions, 
are described in terms of conceptual experiments, and 
from simple properties deduce more complicated 
properties in much the fashion of Euclid. In fact, 
the resemblance between this ideal and Euclid is a 
rather close one, for that part of the analysis of 
Euclid which consists in moving figures about and 
comparing them by superposition amounts to nothing 
more than conceptual experiments with geometrioal 
figures. A systematic development of the conceptual 
experiment would be found by many, I believe, to 
give a more illuminating insight than a painful acqui¬ 
sition of the dctaUs of the present mathematical 
picture. 

As suggestive of what may be done here, I append 
a list of questions which ore to be answered in terms 
of conceptual experiments allowed by the new point 
of view. 


(1) Are experiments on single naked" electrons 
possible f How may one be sure that ho has a single 
electron in ids apparatus 1 Are there any methods of 
d Otoe ting the presence of an electron that do not demand 
that the electron bo traveling with fairly high velocity I 
Con a stationary electron bo detected? 

(2) How may the charge of a single electron be mea¬ 
sured? Is there any theoretical limit to the accuracy 
with which a single measurement of charge may be 
made? Or is an accurate value of e obtainable only 
from statistical measurement? 

(3) What is the evidence that an electron has inde¬ 
pendent existence in empty space? May one electron 
stream receive a deflection on impinging on another? 

(4) Is the equivalence of the charge on electrons and 
protons a statistical or an individual effect? How ac¬ 
curately may the charge of an individual electron and 
proton bo proved equal? 

(6) How may the magnetic moment of a single elec¬ 
tron be found? 

(6) What properties may an electron have simul¬ 
taneously? We know tliat it can not simultaneously 
have position and velocity. May the charge, the mass, 
the momentum and the energy be simultaneously de¬ 
termined t 

(7) Is a single electron subject to a gravitational 
field? 


(8) To what extent does an electron have identity? 
^ay it be observed continuously, or is there a minimum 
time between successive observations? 

(9) How do the measurable properties of an electron 
those places Where, according to the wave mechanics, 


the kinetic energy Is negative differ from those of a 
classical electron? 

(10) How may the frequency of a single photon be 

measured? 

(11) May the frequency of a single photon bo mea¬ 
sured without at the same time compelling it to have 
some direction, that is, are frequency and direction 
independent properties? 

(12) May the energy of a single photon be measured 
independently of its frequency? 

(13) Hoes a single photon have a plane of polarisa¬ 
tion, that is, may the plane of polarization of a single 
photon be measured? (I have been able to discover no 
method of doing this.) 

(14) Can the velocity of a single photon be measured? 
All experimental determinations of the velocity of light 
have been essentially measurements on a steady state. 

(15) What experimental method is there of detecting 
the motion of a single photon? 

(16) How many properties does an individual photon 
have simultaneously? Por example, may the velocity, 
the frequency, the direction, the momentum and the 
energy be measured simultaneously? 

(17) Hoes a photon have independent existence in 
empty space? Can two crossed streams of photons be 
made to disturb each other? 

(18) To what extent does a photon have identity? 

(19) Is there any method by which the emission of a 
photon from an atom may be detected which does not 
involve receiving the emitted photon? 

(20) Whiit sort of a constant is h? May it be de¬ 
termined from a single quantum process, or is it essen¬ 
tially statistical? The six methods for determining h 
listed by Birge are all essentially statistical. 

(21) Is there any evidence that two quantum processes 
over interfere with each other, or that one begins before 
the other has ended? 

It will very probably be found that the answers 
to some of these questions can not at present be given 
without a rather intimate acquaintance with mathe¬ 
matical theory, but I believe that this is merely a 
temporary phase and that ultimately we shall be able 
to demand that our theories be so formulated that we 
can answer these and other questions intuitively with¬ 
out recourse to formal mathematics. In the meantime, 
I believe that any one who attempts to devise the con¬ 
ceptual experiments by which these questions may be 
answered is not only increasing his own understanding 
of fundamentals but is also making an important con¬ 
tribution to physical progress. 


THE MUTUAL INFLUENCE OF ORGANIC COMPOUNDS 

IN THE ANIMAL BODY 

By Professor F. KNOOP 

UNIVERSITY or TtJBINGEN 

SttViatAi# papers tead at the Thirteenth Interna- writer as showing that the ideas of the reoiproeal in^ 
tumsl Physiological Congress in Boston impressed the ffnences between organic substances in the sense of 
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an exchange of energy between each other are not 
safUoiently known. It aeems to me to be important 
that the simple basis of this kind of consideration 
should become better appreciated by biologists, and 
I should like to try to collect into a generally com¬ 
prehensible form what it was impossible to say in 
the short time allowed for discussion during the meet¬ 
ings. 

Many processes of reduction occur in the animal 
body for which energy requirements can not, as in 
plants, be covered by the direct transformation of the 
rays of the sun. This energy may be supplied by 
the heat liberated by any process of combustion, as 
exemplified by fat-production following feeding car¬ 
bohydrates exclusively. If the organism reduces a 
ketone to an alcohol, it needs which is not directly 
at its disposal. Therefore, another organic compound, 
undergoing oxidation, gives Ilg not to oxygen, but to 
the reducible substance and transfers with it part of 
its heat of combustion. The simplest example of this 
kind is the disproportion of 2 mol. of aldehyde into 
1 mol. of alcohol and 1 mol. of acid (Cauizzaro). 
The heats of combustion in this case are for acet¬ 
aldehyde : 

(2 X 282 =)564 Cal. =-- 340 Cal. 4 209 Cal. + 16 free CaL 
2 mol. Aldehyde Alcohol Acid 

One molecule of dcohol gains 58 calories from the 
acid, which contains 75 calorics less than the aldehyde. 
The 15 remaining calories are liberated as heat, thus 
indicating why the i^rocess may take place spon¬ 
taneously according to general physical laws and can 
well be accelerated by catalysts. Pamas in Hof- 
meister's Institute has shown that there are fennents 
in the animal body which catalyze this reaction with 
numerous aldehydes. 

Wieland has shown in his theory of dehydrogena¬ 
tion that for many oxidative processes the primary 
and essential reaction is not the entrance of oxygen, 
but the removal of hydrogen. This Hg is mostly 
bound by 0. when the oxidation takes place in a high 
Og concentration. And since Wieland could demon¬ 
strate that TTj; -f Oj, form HgOg, so he proved definitely 
the value of his idea and, incidentally, the purpose of 
katalase. Wieland has shown that other substances 
than oxygen can bind this hydrogen in experiments 
which agree with those of Thunberg, Sebardinger and 
others. Methylene^blue quinones and analogous sub¬ 
stances act here principally as in Canizzaro’s reaction 
—^the aldehyde which takes up hydrogen is converted 
into alcohol. One substance is hydrogenated by an¬ 
other one: the first takes up energy which is pro¬ 
vided by the second. The mutual relations of those 
two substances are believed to be analogous to those 
existing between many compounds in vivo and to 


typify the eneigy exchanges of many biological 
reactions. 

The living organism is able to facilitate sudii oxido- 
reductions between substances of widely differing 
kind. It has been known for a long time that alde¬ 
hydes can be converted into alcohols. The can 
only be supplied by other organic bodies. For the 
hydrogenation of unsaturated linkages and for the 
transformation even of carbonyl to methylene groups 
exact chemical proofs can be found in our first paper 
on ^-oxidation. Benzallaevuliuio acid is transformed 
by the dog into pheuyl-a-oxybutyrio acid, a change 
requiring both oxidation and hydrogenation of double 
bonds and carbonyl groups: 

C.H,. CH = CH . CO . CHa. CH, * OOOH ^ 

an,. OH,. CH, • CHOH . OOOH[+ C,. ■]! 

Such a transference of hydrogen from one com¬ 
pound to another can also be effected by a third sub¬ 
stance. It will always remain as a memorable con¬ 
tribution by Hopkins that he found in glutathione a 
substance illustrating this function. The SH-group 
of glutathione is able to furnish this hydrogen or to 
accept it, and so can reduce or oxidize other sub¬ 
stances. Glutathione now is made responsible for 
all kinds of reductions, even where evidence is lack¬ 
ing. But there is no reason to believe that gluta¬ 
thione is a unique substance of this kind: certainly 
such processes are facilitated in the body by many 
compounds of different composition. We have long 
known that iron in its two stages of oxidation can 
perform the same function. Organic substances can 
doubtless act similarly. 

Most oxy- and ketonic acids are mutually inter¬ 
convertible; acetoacetic acid, for example, oxidixes 
another substance if it robs it of hydrogen and is 
converted into oxybutyric acid; on the other hand^ 
acetoacetic acid reduces it, if the added hydrogen is 
transferred to other bodies. The foregoing example 
can not perhaps be regarded as proved in all details, 
but other analogous reactions are known. An inter* 
esting example is offered by the amino acids, which 
have thus a new and important function. 

Neubauer has shown that the first phase of the 
decomposition of amino acids in the animal body is 
an oxidative transformation to a ketonic acid and 
ammonia. And we have been able to an^yse the 
reaction farther after we found the reaction to be 
roversible.* It can for the present be ignored whether 
an afoino-, oxyamino- or an nnsatorated acid is 
first formed—the important fact is that the process 
of oxidation involving loss, of hydrogen can be made 
retrogressive and the amino acids con be reformed. 

iMoppe 8epler** ZUohr, fiir phptMop. ObemW, 88 i 
141,19X4. 

s/dffli, 67 : 488, X914 ; 7X: 282, 10X1. 
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When this w«e demonstratedi an old prineiple was 
abandoned according to which the ohemistiy of plants 
and auimals oonld be fundamentally diiferentiated by 
the assumption that the plants can assimilate inor¬ 
ganic nitrogen, but that animals can not do so. This 
new discovery produced at first only a great deal of 
discussion concerning its quantitative value, which 
may be small But the principle involved in this 
reaction was ignored. Therefore we have examined 
more closely the ease with which reduction occurs in 
this reaction. We have found the surprising result 
that the reaction takes place very easily. It is well 
known that a ketouic acid is easUy reduced to an 
oxy acid and that the body can do the same thing. 
But in the presence of only a small amount of am¬ 
monia, and the theoretical quantity of hydrogen at 
room temperature, an a*ketonic acid yields a-amino 
acids, and little or no oxy acid—which was quite a 
new result. This synthesis of an amino acid needs 
less energy than the synthesis of the oxy acid, and 
this is probably the reason why the latter are usually 
formed in small amounts. Extended experiments with 
other ketonic acids and with secondary and tertiary 
amine bases clearly indicate the general form of the 
synthesis of the amino acids in nature, which cer¬ 
tainly does not follow the same lines that chemists 
have found in their laboratories. The reaction can 
be accelerated by catalysts so that 76 per cent, yields 
of pure amino acids can be obtained at room temper 
lure in a few minutes,* 

Even if the reaction proceeds only to a limited 
extent, the system ketonic acid plus ammonia must 
he able to take up hydrogen from other substances 
and to Dxidixe them with regeneration of the original 
amino acid. The constant combustion of protein in 
the body provides continually for the now formation 
of this system, and we have concluded that this ro- 
versibility^ of the first oaddative phase of the degrada¬ 
tion of amino adds entitles, them to the rOle first of 
hydrogen-donators and secondly of faydrogen-accep- 
fors. They act after all in principle like Hopkins 
glutathione.* We have further found that this same 
system can oxidize cyatein to cystin with simultaneous 
formation of the original amino add.* And Berg- 
mann and Enslin'^ have now confirmed the truth of 
our conclusions. They have demonstrated that the 

U8; 294, 1^86. 

* Thu word reversible is used only in the sense of ‘*bio- 
iogjeally reversibleand not in the strict phyaicoohem- 
sense. 

fUr phygioloff, l^hetnie, 148; 

1925 . 

170; m, 1927, 

174 ( 76 , im. 


small diffeEreneee in the redoxpotentials (Miohaeiis) 
of individual amino acids sufilce to enable one amino 
acid undergoing the first phase of decomposition to 
oxidize a second one, with re-fonnation of the original 
amino add. This relationship has been demonstrated 
between phenylalanin (a.s phenylpyruvio acid plus 
ammonia) and aspartic acid. . . 

Wo must therefore attribute to a great number of 
organic compounds the capadty to transfer energy 
from other substances or to furnish it—to oxidize or 
reduce them. One may be allowed to generalize from 
these ideas and say that probably every organic sub¬ 
stance in the body has in relation to every other one 
a certain redoxpotential, which will vaiy according 
to the conditions, for example, of the pH, of tem¬ 
perature, of Og concentration, of the catalysts present, 
etc. And since the animal can vary these external 
conditions to a considerable extent, wo believe that 
in the living orgnnisrrt the processes of synthesis and 
decomposition are regulated by a continuous conflict 
of ail kinds of substances with each other. The ex¬ 
traordinary fineness of the chemical adjustments of 
the animal body must be referred to this multiplicity 
of reciprf>cal actions between all the products of 
intermediary metabolism. It may be noted that ac¬ 
cording to this view chemical regulation of the organ¬ 
ism's activity may be regarded for the moment to 
some extent independent of the essential supply of 
oxygen. We have for long urged that more atten¬ 
tion be given to the reciprocal influences of organic 
substances on one another. In this way we shall 
acquire a greater knowledge of the chemical abilities 
of the living cell. I hope that the physical-chemical 
kind of treatment which Michaelis gives in his new 
book on redoxpotentials will give us great help. Cer¬ 
tainly it emphasizes from a new side the importance 
of these questions to chemists and physiologists. Re¬ 
actions such as those referred to are of great general 
biological interest; for example, the capacity to trans¬ 
form the groups of the main foodstuffs into one an¬ 
other,® Thus, the sjmthesis of fat from protein or 
sugar, the amino acids of proteins from carbohydrates, 
etc., gives to animals a wide independence as to the 
kind 6£ food which is csssential.® Without these 
chemical capabilities a much greater amount of ani¬ 
mal life would die continually, and especially for the 
chemist of the anoxybiotics these abilities are of t/io 
greatest importance. The animal body can perform 
all these transformations only because it is enabled 
to bring in reaction all types of organic substances 
in a manner which can be here discussed only in 
general outlines. 

•JGTKn, Woohefutohrifi, 2: 60, 1923. 

^U^oh. mfd. Woehef^ohrift, 73: 2161, 1926. 
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SCIENTIFIC NAMES 

By Professor JAMES G. NEEDHAM 

CORNELL UNIVKKSITY 


A SMOULDERING impulso to say something more 
about the wearisome subject of nomenclature sud- 
denly burst into flame the other day when a friend 
of mine brought to my attention the two following 
names: Brachyuropufthkydermatogammarus grew- 

inglii mnemonotus Dybowski and Microstomaticoich- 
thyoborua bash ford-deant Nicholls and Griscom. The 
first is a little Ampliipod crustacean; the second is a 
very small fish. If I work with the groups to which 
they btdong, I shall have to handle these names, and 
I object! 

Almost two decades have passed since in these 
columns^ I raised the question: Whether there is not 
a better way of disposing of our nomenclatural 
trouble than by making it as burdensome as possi¬ 
ble, and then making it permanent? Several stal¬ 
wart defenders of the established order arose to con¬ 
demn^ in these columns a simplification that I then 
proposed, but not one of them ventured a word on 
the main question. There was no response at all in 
print, though I did receive a few commendatory let¬ 
ters. I suppose it was because my proposal seemed 
to threaten the sacred Law of Priority. Hands off 
it! Give it time. Stability and agreement were just 
around the comer. 

Now there has been time to show what our efforts 
toward stability alone will do for us. The results are 
apparent to all. The load of scientific names becomes 
ever more burdensome and tho nomenclatural experts 
seem to bo wholly bent on making that load perma¬ 
nent. And in the name of all who nt>ed to use scien¬ 
tific names, and wlio are not systematic specialists, 
I object. I ask again whether simplification is not 
possible. 

Biological nomenclature has grown burdensome in 
part because of increase of knowledge, but in a far 
larger part because of tho artificial premium put upon 
tho giving of names—a premium the like of which 
is not awarded in any other line of scientific work. 
Darwin put his finger on one source of our trouble 
when he wrote;” 

... I have been led of late to reflect much on tho sub¬ 
ject ot naming^ and I have come to a fixed opinion that 
the plan of the first doscriber's name being appended 
for perpetuity to a species lias been the greatest curse 
to Natural History. 1 feel sure that os long as species- 

1 Science, 32: 296, 1910. 

» T. D. A. Cockerell, Sciencic, 32: 796, 1910; D. S. 
Jordan, Science, 33: 370, 1911; et dl, 

* Quoted in "Life and Letters of Oliarles Darwin," 
by F. Darwin, p. 334. 


mongers have their vanity tickled by seeing their own 
names appended to a species, because they miserably 
described it in two or three lines, we shall have the same 
vast amount of bad work as at present, and which is 
enough to dishearten any man who is willing to work out 
any branch with care and time. 

But that was only a beginning. The name of the 
genus also offered a point of attachment for mem¬ 
orials to doscribers. And it has been availed of 
fully. Existing rules and j^racticea hold out such 
promises as this: Coin for a !iew genus any name 
that has not been published; couple it with the name 
of any valid species; give any kind of a description 
or no description at all; publish it—and you are en¬ 
titled to write your own name after it, and all who 
come after you are expected to use it so forever. Was 
ever a promise of eternal remembrance so cheap! 

Little wonder that generic names have multiplied 
beyond reason! Such devices as prefixes and suf¬ 
fixes enabled the genua-grindors to work faster, and 
when these began to fail, compounding them followed. 
Felt and Bishop pointed out that some “have been 
driven to the making of extremely long names 
in order to lessen the probability of creating 
synonyms!” 

Nowadays the coining of new generic names has 
become so common that it has lost some of its charm, 
and the true exports in taxonomy are devoting them¬ 
selves assiduously to the coining of new family and 
subfamily names, for, under the newer practices these, 
also, may cany forever the names of their inventors. 
The experts now go gunning for bigger game. And, 
at the present rate, we shall soon have in a large part 
of tho system a subfamily for every genus. When 
those names represent new taxonomic discoveries they 
are perhaps excusable, but often they are merely new 
names applied to groups already sot apart by previous 
workers,^ 

Subfamily names need not detain us here. They 
are the concern of the systematic specialist. Let 
those who want them have them. It is the sdentifle 
name of the species that we all use, the name by 
which it is known everywhere and in all lan¬ 
guages alike. This name is in two parts, genus and 
species—like surname and given name of a person; 
this since the day of Linnaeus. Strange things have 

4 If I be taken to task again, as I woa recently by my 
friend Dr. Jordan (SciSNOs, 66; 14, 1987) for diareepet 
to taxonomiata, signally unselfish and oonsdesiUoiui 
group,my complete answer is; Am not I myself, in a 
small way, a deserlber of new genera and species f 
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been happening to his simple helpful system of 
binomials. His names were pronounceable and fit. 
Forty years ago when I argued with some of my 
friends in favor of appropriate names, I was silenced 
with the dictum; name is a name and not a 
definition.” His names were brief; but now in all 
the better-known groups, trinomials are the rule and 
quadrinominols are becoming common. I myself 
trudge along lonasoraely at the tail of the procession. 
For me, if a form is distinct enough to bear a name 
at all, that name shall be a binomial. And 1 meet 
the queries of my ta^conomio friends with another 
dictum: name is a name and not a treatise on 

relationshii>s.”^ 

Some editors are now so well disciplined in correct 
usage that tliey require the addition of the name of 
first describer throughout, in all the manuscripts 
that they accept for publication. When there are 
joint authors and tri- and quadrinomials this makes 
a fine string of names.® Some add to original de¬ 
sert bor's the name of the man who puts the thing in 
another genus than that in which it first reposed. I 
do not do tiiis, and I ju.stify my slowness with another 
dictum of my own; A name is a name and not a 
memorial inscription. 

So, 1 agree that a name is a name. But, though 
a name is only a name it may yet be a helpful thing 
or a very positive hindrance. The two names quoted 
in my first parngi'aph are examples of the latter. 
They are far worse than anything pre-Linnaean.’^ 

My point is not that names are so niuncrous—they 
must be as numerous ns the species—but that they 
are so inanely foolish as to hinder the progress of 
biological science. How many speides name.s there 
may be does not concern the general worker. He 
needs as many of them aa there are kinds of plants or 
animals before him, and the others do not bother 
him. But the number of generic names docs con™ 
corn him; for if he has to learn a new genus name 
for almost every species, that name is no md at all, 
but only an added burden on his memory. Further¬ 
more, it is obscuring, not clarifying. The original 
purpose of the generic name was to tie the species 

“Whether Marcus Smith is first or second cousin to 
John Smith his name need not explain. 

®Hero are the up-to-date names of five species of 
bumbleboes: CuUumanobomhus silantjeivi semenoir’tian- 
shanshyi Shorikov; pratohomhus lapponiom kamUhatieus 
^e^todistinctus Shorikov; Agrohombua aolBiitialis sub' 
baiaalenHa insipidioides Vogt; Affrobombv>s agrorwm 
parnuorum auhdrenoiuskianus Vogt; Pratobomhombus 
Sonellus atToeorhuadosua sparre-sokneideri Vogt. 

^ ff any one thinks that such monstrosities in names 
are isolated cases let him read the four pages of generic 
names derived from personal names in Palmer's "Index 
vwerum Hammalinm" (N. Amer, Pama^ no, S3, pp- 
1904); Asmithwoodwardia, Emestohaeok^a, Ki- 

cardolydekkeria, etc. ' 


up in convenient bundleB so that the mind might the 
more easily deal with them. The general worker 
needs only enough generic names to cover readily dis¬ 
tinguishable groups. Modem infinitesimally split 
genera, based on differences that only a specialist 
can see, tend to obscure affinities. The taxonomic 
specialist is apt to think of birge genera as “un¬ 
wieldy”; but the real unwieldincss lies in the exces¬ 
sive array of liandles with which ho supplies his little 
bits of intellectual luggage,® 

In 1910 I tried to stiirt a discussion of the problem 
of simplifying our nomenclature. 1 suggested num¬ 
bering species; but numbering does not accord with 
our traditional habit of naming thing.^. Thai was not 
a good suggestion. Let it pass. I now try again. 

I suggest a return to simple binomials with fewer 
genera and a standard name list for the use of all 
who deal with plants and animals otherwise than aa 
taxonomic specialists. Such a list would present the 
little crustacean mentioned in my first paragraph 
not as Brachyuropmhkydermatogammarus grewinglii 
mnemonotus Dybowski, but as Gammarus mnemonotus 
and nothing more. 

Let the existing system stand for the systematists. 
Ijct it grow and flourish. Let the splitters have their 
revel. The mihi itch is such a delightful disease, I 
would by no means deprive my worthy systematic 
colleagues of the pleasure they find in scratching. 
But let UR have simpler names for common use. 

In these pages I am not proposing a plan, but an 
inquiry to develop a plan. It is only by agreement 
that the present system came into existence. To say 
that biologists might not yet be able to agree upon 
something a little less distressing and less a hindrance 
to biological science would reom to me very like a con¬ 
fession of professional idiocy. 

There are, however, four provisions I should hope 
for in the new undertaking: 

1. A i>relirainary report to competent psychologists 
as to desirable and necessary name-limitation, 

2. Cooperation between botanists and zoologists.* 

3. Members-at-large in the name-choosing body, 
to secure a measure of uniformity. 

4. Members serving only for the groups in which 
they are taxonomic specialists, to bring to bear a 
worldng knowledge of the group and of its literature 
and tradition. 

6. Some better method of obtaining the opinion 

»The true aim of taxonomy waa well stated by J. 
Chester Bradley in Soibnoe, 60: 103, 1927. 

» Without this, we who are ecologists may have to go 
on forever writing the names of plants one way and the 
names of animals another. Must we capitalize and 
parenthesize and eulogize first deseribers and last shifters 
in two ways, merely because the plant and animal taxo¬ 
nomists have neglected to get together f We do xxot like 
it. It is not rational. 
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of zoologists than the viva-voce vote of the crowded 
sessions of an international congress. 

I apeak for the conscientioas teachers who seek to 
give their pupils some contact with biological litera¬ 
ture. Confusion of names, absurdity of names, apal- 
ling length of names waste their time and dull the in¬ 
terest of their pupils. In some quarters it seems to 
be expected of the toucliers that they shall meekly 
and apologetically ex])lain to their pupils that all this 
foolishness is due to the vastness of plant and ani¬ 
mal creation. But it is not so. The fact that there 


are more than a million species of animals in the 
World does not of itself necessitate that the bird in 
my hand shall bear a harder name. 

I am well aware that it will be no easy task to find 
a way out of the existing confusion. Good judg¬ 
ment, expert knowledge, human sympathy, hard labor 
and long patience will all be required. When these 
have been applied we may hope for something bet- 
,ter. It surely is not well to have scientific effort flo 
organized as to reward mistakes and to preclude the 
elimination of errors. 


SCIENTIFIC EVENTS 


ENGINEERS IN AMERICAN LIFE 

Men of science are assuming a dominant position 
in American life, Lawrence W. Wallace, of Wash¬ 
ington, executive secretary of the American Engineer¬ 
ing Council, said in an address at the recent annual 
meeting of the American Society of Meclianical Engi¬ 
neers in New York. By supplementing with broad 
humanistic and scholarly interests the technical genius 
responsible for the “Machine Age,’* they are becoming 
a controlling force in culture and in politics no less 
than in commerce and industry, in finance, in educa¬ 
tion, and in national defense, Mr, Wallace asserted, 
making public the results of a survey of “Engineers 
in American Life” wliich he conducted in association 
with Joshua iOyre Hannum, research engineer of New 
York. 

Of the 28,805 “notable living men and women of 
the United States” named in “Who’s Who in America” 
(1928“1929), 2,858 were engineers and architects. 
They received 1,417 academic degrees in branches of 
learning other than science, as well as 2,497 scientific 
degrees. They are members of 1,138 associations, 
conferences, boards aiid commissions, half of which 
are uon-technioal. 

They hold 4,785 official positions in 3,928 organiza¬ 
tions, of which number 2,993 are industrial and com¬ 
mercial companies. They occupy the position of 
president in 1,128 industrial and commercial organi¬ 
zations, 72 engineering firms, 68 banks and trust com¬ 
panies and 23 colleges and universities. 

Among these 2,858 engineers and architects there 
are, or have been, 10 governors, 13 members of Con¬ 
gress, 2 members of the Cabinet, and the president 
of the United States. Five hundred and eighty-eight 
of tbeso men hold 905 memberships in Phi Beta 
Kappa, Phi Kappa Phi, Sigma Xi and Tau beta Pi, 
the four honorary fraternities in which membership 
connotes outstanding achievement in various fields. 

The men studiod hold membership in 1,138 associa¬ 
tions, oommissions, conferences, and the like, half of 


which are non-teclmical. The activities of these or¬ 
ganizations touch practically every interest of man¬ 
kind, and they are not restricted geographically, but 
are located in many parts of the world. 

Nearly 40 per cent, of the group are officers of in¬ 
dustrial and commercial companies. Of the entire 
group, 37.1 per cent, are available for consultation, 
34.8 per cent, have made contributions to scientific 
and technical literature and 6.9 per cent, have been 
editors of technical papers. 

In the fields of public service scientific men have 
made important inroads. Over one half of the men 
under consideration have served or are serving mu¬ 
nicipal, state or federal governments. City govern¬ 
ments have been served by 208 of these men. Amot^ 
them have been 28 city engineers, 18 mayors, 0 city 
managers, 3 chiefs of police and 2 superintendents of 
city schools. 

State governments have engaged the efforts of 269 
of the group, 59 of whom are now in state work. 
There have been 10 governors, 5 legislators and a 
state district attorney among them. The present 
governors of Delaware, Utah, Wyoming, New Jersey, 
Alaska and Alabama are engineers. The governors 
of North Carolina and Indiana bold engineoring 
degrees. 

In our federal government, the president of ttie 
United States, the secretary of the interior, the 
secretary of commoroe and the director of the 
budget are among the men of science holding im¬ 
portant positions. To name the various branches of 
the federal government in which engineers hold re¬ 
sponsible offices would be to catalogue the aotiyities 
of the government. Suffice it to say that no other 
group is more infiuential in shaping the destiny of the 
nation. 

DENTAL COUNCIL ON MATERIA MEDXCA 
AND THERAPEUTICS 

The American Dental Association aimomxc^ tlto 
formation of a proposed council to deni udih des^ 
materia medica and therapentios. 
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The fooetions of tho council will be to aid the den¬ 
tal proioasion to farther rationalh&o ita materia med- 
ica and therapeutics by fostering a spirit of chemical 
mindedneBs on the port of the dental profession^ and 
to protect the dental profession and public against 
frauds undesirable secrecy and objectionable adver¬ 
tising in connection with proprietary dental remedies. 
For the immediate future, the council will confine its 
attention to the examination of drugs and dental pro¬ 
prietories for inclusion in on “accepted list,” It is 
planned, however, that the scope of the council will 
eventually be enlarged to consider ceramic and metal¬ 
lurgical products and physical therapeutic apparatus 
in the dental field. The endeavors of the council will 
also be directed toward an improvement in pharma¬ 
cological and biochemical instruction in dental col¬ 
leges. 

Invitations to serve on the coimcil have been ac¬ 
cepted by the following: 

Paul J. Hanzlik, professor and hood of the department 
of pharmacology, School of Medicine, Stanford 
University, 

Percy K. Howe, Thomas Alexander Forsyth professor 
of dental science, Harvard University, and director, 
Forsyth Dental Infirmary for Children, Boston, 
Massachusetts. 

Milan A. Logan, instructor, department of biological 
chemistry. Harvard Medical School, 

Arno B. Luckhardt, professor of physiology, University 
of Chicago. 

John A. Marshall, associate professor of dental pa¬ 
thology and biochemistry, College of Dentistry, Uni¬ 
versity of California. 

Victor C. Myers, professor of biochemistry, Western 
Beaerve University, 

John F. Norton, chief of laboratories, department of 
health, Detroit, Michigan, formerly professor of 
bacteriology and hygiene, University of Chicago, 

U, G. Bickert, professor of physiological chemistry, 
hygiene and therapeutios, School of Dentistry, 
University of Michigan. 

Harold 8. Smith, practicing dentist, Chicago, Illinois. 

As Ex-offloio members; 

C, N. Johnson, editor of the Journal of the American 
Dental Assoeiation. 

Harry B, Pinney, secretary of the American Dental 
Association. 

Samuel M. Gordon, American Dental Association chem¬ 
ist and former National Besearoh Council Fellow in 
the Biological Sciences, has been appointed secre¬ 
tary of the ecmncil. 

fit$t meeting of the council was held in Chicago 
on January 3 and 4, 1930. Examinations of purely 
dental nostnnns will be derit with by the Bureau of 
Ohemiatry of the American Dental Aasoeiation as 
Wetofc^ 


GOLD MEDALS OF THE MASSACHUSETTS 
HORTICULTURAL SOCIETY 

Tbustess of the Massachusetts Horticultural So¬ 
ciety have made their final survey for the centennial 
year and awarded twenty centennial gold medals, 
eighteen centennial silver medals, six largo gold 
nw^dals and made two special awards. The gold 
medals, as announced in the Boston Transcript, are as 
follows: 

Albert C. Barrage, president of the Maesachusetts 
Horticultural Society, for eminent service in horti¬ 
culture. 

T. A, Havemeyer, president of the Horticultural 
Society of hJow York, for Ms many years of distinguished 
service to hortieulture, 

F, R. Newbold, secretary of the Horticultural Society 
of Now York, for his many years of distinguished service 
to horticulture. 

John C. Wister, secretary of the Pounsylvania Horti¬ 
cultural Society, for bis many years of distinguished ser¬ 
vice to horticulture, especially through his writings and 
lectures. 

Worcester County Horticultural Society, organized in 
1840 and ever since that date a potent factor in the ad¬ 
vancement of horticulture in Massachusetts. 

Dr. Henry P. Walcott, as a fitting tribute to a former 
president of the Massachusetts Horticultural Society, 

Nathaniel T. Kidder, as a fitting tribute to a former 
president of the Massachusetts Horticultural Society. 

General Francis H. Appleton, as a fitting tribute to a 
former president of the Massachusetts Horticultural 
Society. 

William 0. Endicott, as a fitting tribute to a former 
president of the Massachusetts Horticultural Society. 

Professor Oakes Ames, for bis service to oichidology. 
The botany of the orcliid has been Professor Ames's life 
study, and no man stands higher in this field. 

professor Ernest H, Wilson, for his inspirational books. 
Besides being the greatest of living plant hunters, Mr. 
Wilson has a rare capacity for transferring his knowledge 
to paper. 

Olmsted Brothers, Brookline, for their work in raising 
the standard of landscape architecture and especially in 
the development of public parks. There is hardly a comer 
of the country where their influence has not been felt. 

Harlan P. Kelsey, East Boxford, for his work in heholf 
of better horticultural nomenclature. He was New En¬ 
gland's representative on the committee responsible for 
standardized plant names. 

Alexander Montgomery, Hadley, for his work in 
originating new roses. The fame which Hadley, Crusader, 
Templar and Talisman have brought to the man who 
originated them is shared) with the state in which he 
lives, 

Mra Susan D, McKelvey, for her notable monograph 
on the lilac, the most important work of the kind ever 
undertaken in this country, 

Mrs, S, V. B. Crosl:^, for her work in the conservation 
of wild flowers. Her hi|^ purpose and practical methods 
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ajs proBident of the New England Wild Flower Preeerva- 
tiou Society have won the doopost respect and appre¬ 
ciation. 

Miss Marian Eoby Case, for her work with boys at Hill- 
crast Gardens. For twenty years Miss Case lias devoted 
her time and fortune to an experiment in education and 
horticulture whicli has proved unique and has attracted 
wide attention. 

Kidder, Peabody & Company, Bo^iton, for demonstrat¬ 
ing the fact that a beauty spot cun be made in the heart 
of a groat city. 

William Filene's Sous Company, Boston, for the ex¬ 
ample set by them in their consistent use of window boxes 
on business houses, 

Professor B. B. Ef>binson, for Ins eminent service to 
botany. As head of the Gray Herbarium, Professor Rob¬ 
inson lias carried on much important work with dis¬ 
tinguished success. 

PRESENTATION TO PROFESSOR NOVY 

Fkiends, colleagues and students of Dr. Frederick 
Q. Novy, since 1902 profe.ssor of bacteriology at the 
University of Michigan, united on the occasion of his 
sixty-fifth birthday in the presentation of a full-sized 
oil portrait, pabited by J. E. Woiss, and a volume 
containing two hundred letters of greeting from scien¬ 
tific men throughout the world. 

Dr. Aldred Scott Warthin, head of the department 
of pathology, in presenting the portrait, said: 

We are assembled here to render richly deserved honor 
to a distinguished colleague, who for 4.3 years has been a 
worthy and faithful servant of the university. Not only 
as an original and forceful teacher, but much more as a 
scientific investigator, he has added luster to the fame 
of the uiiiverwity and medical school. More than any 
other single member of its faculties he has contributed 
to their iutematioiial reputation. His name is known 
in all land.s where modem medical science has a foothold, 
and it will be perpetuated to coming generations through 
the many imprints it has made upon the terminology of 
bacteriological Bcience. The fame of the university can 
rise no higher than that of the individual membors of its 
faculties. It is a collective fame, increasing from gen¬ 
eration to gonijration as successive men of note follow one 
another in its professorships. It would seem fitting that 
an effort be made to perpetuate the memory of those who, 
in their day, gave of their best, in contributing to the 
university's intellectual development. It is with this 
object in view, that the colleagues and old students pre¬ 
sent this portrait to the university, of the man they de¬ 
light to honor, Professor Frederick G. Novy, 

In reply, as be accepted the painting, Dr. lluthvon 
said: 

We are met to day to honor a man famed as a teacher, 
who has to an enviable extent contributed to the progress 
of science and to the advancement of scholarship at the 
University of Michigan, a man, moreover, who as our 
colleague has by his example and personality endeared 


kbnself to us, inspired us in our labors, and made os 
proud to have known him in his work. In honoring him 
we are not only giving him his duo but we are also indi¬ 
cating our belief that the university stands for creative 
scholarship as well as for sound teaching. We will place 
this emblem with the prayer that it may inspire genera¬ 
tions of students to emulate the subject it portrays. 

THE GEORGE HERBERT JONES CHEMICAL 
LABORATORY OF THE UNIVERSITY 
OF CHICAGO 

A LARGE group of distinguished chemists attended 
the dedication coremonios, which extended over De^ 
cember 16 and 17. Mr. Jones, in presenting the lab¬ 
oratory, said: “The department of chemistry has done 
exceedingly well in the past; I hope that this new lab¬ 
oratory will assist it to accomplish much in research 
in the future, and especially will prove of value to 
industry." 

President Robert Maynard Hutchins, in accepting 
the building for the university, said: “Through the 
generosity of Mr. Jones, a department with a brilliant 
history may look forward to a yet more brilliant 
future. Of the two hundred and sixty men and wo¬ 
men who rciMjivcd tlie Ph.D. degree on recommenda¬ 
tion of the department, twenty-four are heads of de¬ 
partments in colleges and universities; fifty-seven 
hold univer.sity profesEvorships; fifty-eight occupy col¬ 
lege chairs; twenty-two are active in research institu¬ 
tions, and eighty-five are engaged in industrial re¬ 
search. Obviously, what goes on in the department 
affects the progress of scientific investigation tlirough- 
out the country, and lias the most direct and impor¬ 
tant bearing on our educational system.” 

A plaster cast of the bronze bust of the donor, 
which when completed is to be placed in the lobby of 
the laboratory, was presented to the university by 
Mrs. Walter J. Jarratt, daughter of Mr. Jones, and 
accepted by Mr. David Evans, president of the Chi¬ 
cago Steel Foundries. Dr. F. W. Upson, a Ph.D. of 
the department, presented on behalf of alumni and 
friends a bronze bust of the late John U. Nef, and 
Mrs. Sara Bowles Smith presented a bust of the late 
Alexander Smith, both at one time members of the 
department. 

Associate Professor John W. E. Glattfeld spoke on 
“Nef, the Man and Teacher,” and Dr. Herman A. 
Spoehr, of the Carnegie Institution, Stanford Univer¬ 
sity, on “Nef, the Investigator.” W. D, Richardson, 
chief chemist of Swift and Company, gave an address 
on “Smith, the Man and Teacher,” and R, H. McKee, 
professor of chemical engineering in Columbia Uni¬ 
versity, spoke on “Smith, the Investigator.” 

A bust of Professor Stieglitz was presented by Dr. 
B. B. Freud, on behalf of alumni and friends, and a<^• 
oepted by Professor Hermann I. Schlesinger. 
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Paxtidpating in a program on the general ijubject 
of “Some Present and Future Problems in Chemistry” 
were Dr, G. N, Lewis, head of the department of 
chemistry in the University of California, whose topic 
was “Physical Chemistry”; Dr, C. H. MacDowell, 
president of the Armour Fertilizer Works, “Chem- 
istiy Applied to Industry”; Dr, Edward R. Weidleiri, 
director of the Mellon Institute of Industrial Re- 
Bcarch in Pittsburgh; Dr. Charles A. Kraus, head of 


the department of chemistry in Brown University, 
who discussed “Inorganic Ch€>mistry”; Dr. Moses 
Gomberg, head of the department of chemistry in the 
University of Michigan, and Associate Professor M, 
S. Kharasch, whose topic was “Organic Chemistry.” 
Dr. Carl Voegtlin, of the United States Public Health 
Service, and Dr. A. P. Locke, Seymour Coinan fellow 
in chemistry applied to medicine, spoke on “Chem¬ 
istry and Medicine.” 


SCIENTIFIC NOTES AND NEWS 


T/ije one ihous/tnd dollar prize offered annually by 
the American Association for the Advancement of 
Science for “a noteworthy contribution to science” 
presented at the meeting was awarded at Des Moines 
to Professor Arthur J. Dempster, of the University of 
Chicago. Professor Arthur H. Compton, with whom 
Professor Dempster is asvsociated at Chicago, is re¬ 
ported to have said: “The most important contribu¬ 
tion of twentieth-century physics is that the physical 
world can be reduced to three kinds of particles— 
protons, elections and photons, and that each of these 
particles has also the characteristics of waves. The 
last stage is the proof that the protons, the positively 
charged parts of matter, have wave characteristics. 
It is this completion of the great work of twentieth- 
century physics which has been accomplished by Pro¬ 
fessor Dempster,” 

The first gold medal awarded by the New York 
Academy of Medicine has been conferred on Dr. Carl 
Koller. The medal was presented by Dr. John A. 
Hartwell, president of the academy, the citation read 
by Dr. Linsly R. Williams being as follows: “Dr. 
Koller, distinguished ophthalmologist, able in the field 
of biology, painstaking in research, the discoverer of 
the anesthetic properties of cocaine, the inaugurator 
of the era of local anesthesia, conferring on humanity 
an enormous relief from sulTering, a fellow of this 
academy since 1898, in recognition of his services is 
awarded this first academy medal.” 

The Perkin medal is to l)e presented on Janu¬ 
ary 10 to Dr. Herbert H, Dow, president of the 
I^ow Chemical Company, of Midland, Michigan. The 
presentation is made because of his developments of 
improvements in the production of chlorine, bromine, 
magnesium and numerous other chemical materials. 
The presentation will be at a joint meeting of the 
Society of Chemical Industry, American Ch^anical 
Society, the Soci4t^ de Chimie Industrielle and the 
-Ajaerican Electrochemical Society. An informal din- 
at 7:00 P. M. will precede the meeting. The fol- 
lowing program will be presented in Rumford Hall 
of the Chemists* Club at 8:16 P. M.: “Early Days of 


the Medalist,** James T. Pardee; “Accomplishments 
of the Medalist,” E. O. Barstow; presentation of 
Perkin medal, Marston T. Bogert, and acceptance 
speech, Herbert H. Dow. Dr, Dow will speak on the 
“Economic Trend in the Cliernical Industry.** 

The A. Cressy Morrison Prizes of the New York 
Academy of Sciences for 1929 have been awarded as 
follows: i'\)r the most acceptable paper in the field 
of experimental biology, embodying the results of 
original research not previously published, to Michael 
Iloidelberger and Forx’est E. Kendall, for their joint 
paper entitled “A Physico-chemical Interpretation of 
an Immune Reaction: A Quantitative Study of the 
Precipitin Reaction between Type III, Pneumococcus 
Polysaccharide and Purified Homologous Antibody.*^ 
For the most acceptable paper in a field of science 
covered by the academy or an affiliated society, but 
not included in the above, which paper embodies the 
results of original research not previously published, 
to Horace W. Stunkard, for his paper entitled “The 
Life History of Chryptocotyle lingua (Creplin) with 
Notes on the Physiology of the Metacercariw.*’ 

De. Theobald Smith, of the department of animal 
pathology of the Rockefeller Institute for Medical Re¬ 
search at Princeton, has agro<^d to act as consultant in 
bacteriology to the division of laboratories and re¬ 
search of the New York Stale Department of Health 
at Albany. Dr. James Ewing, professor of pathology 
at Cornell University Medical College in New York 
City, has accepted the appointment of consulting 
pathologist to the laboratories. 

De. Herbert V. Neal, professor of zoology and 
dean of the graduate school of Tufts College, was 
elected president of the American Society of Zool¬ 
ogists at the recent Des Moines meeting. E. E, Just, 
professor of zoology in Howard University, Wash¬ 
ington, D. C., was elected vice-president. 

At the annual meeting of the Board of Trustees 
of the American School of Prehistoric Research held 
at Vossar College, December 28, 1929, Professor 
George Grant MacCurdy, of Yale University, was re- 
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elected director of the scliool for a term of two 
years. With the exception of 192*2 and 1923, Dr. 
MaoCurdy has been director of the school since it was 
founded nine years ago. 

At the annual meeting of the Royal College of 
Physicians, LA>ndon, on December 5, Sir Nonnan 
Walker was elected president and Dr. Robert A, 
Fleming vice-president. 

Professor Thomas J. Talueut, of the department 
of horticulture in the college of agriculture of the 
University of Missoun, has been elected governor of 
the Missouri-Kansiis-Arkansas district of Kiwanis 
Clubs for the year 1930. 

Dr. IIarvky W. Wil»ey has resigned as director of 
the Good Houaekeeping Bureau of Poods, Sanitation 
and Health which was established by and for him in 
1912, lie becomes director emeritus. 

The Bulletin of the American Mathematical Society 
reports that on account of the death of Dr. J. W. L- 
Glaisher, editor of the Quarterly Journal of Mathe- 
tnatics and the Messenger of Mathematics, the former 
journal will be discontinued, with the completion of 
its fiftieth volume. Professor G. H. Hardy has con¬ 
sented to edit the current volume (volume 68) of the 
Messenger of Mathematics, and it is hoped that this 
journal can be continued. 

Dr. Henry Knute Svenson has taken up the work 
of curator of plants at the Brooklyn Botanic Garden. 
Previous to accej)ting this appointment, Dr. 8venson 
was connected with the editorial office of Biological 
Abstracts, 

E. P. Henderson, of the U. S. Geological Survey, 
has been appointed assistant curator of api)licd geol¬ 
ogy in the U. S. National Museum. 

Nelson S. Perkins ha.s been appointed to succeed 
Dudley F. Iloltmaii as construction engineer of the 
National Committee on Wood Utilization. 

Du. Albert F. Zahm, who was recently appointed 
to the new Guggenheim chair of aeronautics at the 
Library of Congress, has taken up his new work. He 
has boon director of the aerodynamic laboratory of 
the Navy Department since 1916. 

Dr. Sanford R . Gifford, of Omaha, who has been 
appointed lu^jid of the tlcpartment of ophthalmology 
at the Northwestern University School of Medicine, 
Chicago, took up his work on January 1. 

Dr. L. a. Calkins, formerly head of the depart¬ 
ment of obstetrics and gynecology at the University 
of Virginia, has boon appointed head of the depart¬ 
ment of obstetrics and gynecology at the University 
of Kansas School of Medicine. 


Db. Walter B. Cannon, George Higginsdn pm- 
fesBor of physiology at the Harvard Medical Sohoolf 
has sailed for France to serve as Harvard exchange 
professor at the Sorboune and at the Ecole da MMe- 
cine in Paris. He will lecture also at provincial uni¬ 
versities in France and in the Belgian oniversities 
during the second half year. 

Da. Frederick L. Hoffkak, consulting statlsticiaii, 
Wellesley Hills, Massachusetts, will participate in the 
Latin-American Medical Congress, reading on address 
on “The Value of Vital Statistics in Latin-American 
Countric.s.” Dr. Hoffnmn will go by aeroplane from 
Birmingham to Mexico City, and will also make a 
flight to Yucatan. He expects to cover about three 
thousand miles or more by plane before he returns. 

The Journal of the Washington Academy of Sci¬ 
ences rej>orts that Professor C. H. Ostenfeld, director 
of the Botanical Garden and Museum, Copenhagen^ 
Denmark, recently spent several days in Washington, 
giving particular attention to Alaskan plants in the 
National Herbarium, especially those of Arctic 
Alaska. His studies were undertaken in connection 
with the preparation of a flora of northern Canada, 
a project upon which he is jointly engaged with Dr. 
M. 0. Malta, chief botanist of the Canadian National 
Herbarium, Ottawa. 

Llewellyn N. Edwards sailed from New York on 
December 20 for the British Isles, whore be will study 
methods of design and construction of highways and 
bridges and will also devote some time to engineering 
research and investigation work in progress there. 
He plans to make a study of early bridge atractures 
having historical value in the engineering profession. 

Dr. Paul Babtsoh, of the U. S. National MDseam, 
has returned from a trip to the West Indies, made 
under the auspices of the Walter Rathbone Bacon 
traveling scholarship. He visited most of the islands 
between Porto Rico and Trinidad, except Antigua and 
Barbuda, which had been thoroughly explored by Mr. 
J. B. Henderson, and Barbados. After leaving Trini¬ 
dad, his expedition sailed along the coast of South 
America, visiting the Leeward Islands, Margarita, 
Orohilla, El Roque, Bonaire, Ouragao and Aruba. 

Dr. Alan M. Cheskey, associate professor of medi¬ 
cine of the Johns Hopkins School of Medicine^ will 
deliver the fourth Harvey Society Lecture at the New 
York Academy of Medicine, on Thursday evening, 
January 16,1930. His subject will be “Acquired Im- 
mimity in Syphilis/^ 

Db. Henry A. Christian, Hearsey professor of 
theory and practice of physio at the Harvard Uni¬ 
versity Medical Bcbool| will deliver the anntul le6tp3M. 
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of tho Sorippu Metabolic Clinio at La on Janu¬ 
ary 25 on “Chrome Kon-valvular Heart Disease: Its 
Causes, Diagnosis and Management.” 

The address of the retiring president of the Philo¬ 
sophical Society of Washington was given on January 
4 by Dr. Leason H. Adams on “The Significance of 
Pressure in Geophysical Investigations.” 

The biennial Huxl^ lecture was given by Sir Wil¬ 
liam Bragg in the Charing Cross Hospital Medical 
School on November 28 on “The Crystal Structure of 
Organic Substances in Its Relation to Medicine,” 

BoTAJ?iSTa^ plant physiologists and phytopatholo- 
gists planning to visit France at the time of the 
botanical meetings to be held in Cambridge next year 
are asked to communicate as soon as possible with 
Dr. Joan Dufrenoy, Station de Pathologic Vegetale, 
Pltoile de Choisy, Versailles, S. 0., France, in order 
that an organized trip through France may be ar¬ 
ranged. 

A N Associated Press dispatch reports that seventeen 
Russian agricultural engineers arrived from Moscow 
on December 29 on the Nteuw Amsterdam to study 
the manufacture of farming implements in the United 
States. They are reported to have said that the 
Soviet government is planning to construct the world's 
largest factory for the manufacture of agricultural 
machinery and implements at Nijni-Novgorod. 

The twentieth annual exhibition of electrical, op¬ 
tical and other physical apparatus was held by the 
Physical Society and the Optical Society, London, on 
January 7, 8 and 9, at the Imperial College of Science 
and Technology, South Kensington. As on previous 
occasiouB, there was a trade section and a research and 
experimental section. 

The yacht Corsair has been formally transferred 
to the service of the United States by Mr. J. Pierpont 
Morgan. The yacht was renamed the Oceamographef 
before the transfer was made and will bo used in the 
recharting of the Atlantic and Gulf seaboard by the 
Coast and Geodetic Survey. It is stipulated that the 
vessel shall not be disposed of by the government 
until it is scrapped. It will be placed under the com¬ 
mand of Captain F. L. Peacock, of the Coast and 
Geodetic Survey. 

The Secretary of the Interior announced on De¬ 
cember 2 that the advisory committee on education by 
radio had received grants from the Carnegie Corpora¬ 
tion of New York, the J, C. Penney Foundation and 
the Payne Fund, amounting to $16,600, and that the 
Payne Fund had lent the services of an expert for 
s«»veral weeks. With these resources it is expected 
that the cotniuittee will continue to conduct investiga¬ 
tions into the extent to which radio has been used in 
achool work and by colleges for broadcasting pro- 
Jpams of an educational nature. The eoromittee in¬ 


tends to make some recommendations for scientific re¬ 
search designed to ascertain the effectiveness of radio 
as ail educational tool. 

Emile Picabd, general secretary of the Academy of 
Scienoos in Paris, has received from an American, 
who prefers to remain anonymous, a chock for 300,- 
000 francs, for the “Amis des sciences,” a society or¬ 
ganized for the aid of unfortunate scientific men and 
their families. 

The Field Museum of Natural History has begun 
publication of a monthly bulletin, Field Musetm 
News, which is to be circulated among the institution's 
members, now numbering nearly 6,000. Announce¬ 
ments, reports and records of all museum activities 
will bo published in the periodical, including notes on 
additions and improvements in the exhibition halls, 
and aocoimts of the work conducted in the museum's 
scientific research laboratories, and by its many ex¬ 
peditions operating in widely scattered and remote 
parts of the world. Dr. Stephen C, Simms, director 
of the museum, is the editor. Contributing editors 
include Dr. Borthold Laufer, curator of nnthropol- 
ogy; Dr. B. E. Duhlgren, acting curator of botany; 
Dr. 0, C. Farrington, curator of geology, and Dr. 
Wilfred H. Osgood, curator of zoology, H. B. Harte, 
head of the museum's division of public relations, is 
managing editor. The paper is printed by Field Mu¬ 
seum Press, the museum's own plant, which also prints 
the scientific books and pamphlets published by the 
museum. A feature of the January issue is tlie first 
installment of a history of the museum since it was 
founded by Marshall Field in 1893, written by Dr. 
Farrington, who is dean of the scientific staff, having 
been head of the department of geology since the mu¬ 
seum's earliest days. 

The mining interests of central Pennsylvania have 
organized an advisory board to cooperate with the 
school of mineral industries of the Pennsylvania State 
College. At a recent meeting in Jolmstown members 
of the board studied the curriculum and research 
projects with the object of making any suggestions 
which might bring the college service closer to the 
industry. A board representing the western mining 
interests was organized in December and one from the 
anthracite fields will be formed in the spring, 

Indmtridl and Engineering Chemistry reports that 
efforts of American chemists to save from destruction 
by mold the only official records of the construction 
period of the Panama Canal, a scries of five mural 
paintings in the Administration Building at Balboa, 
have been successful. W. B. Van Ingen, instructor in 
Cooper Union, supervised the treatment of the pio- 
tulm When the presence of mold, the gangrene of 
paintings, became apparent on the pictures last year, 
Mr. Van Ingen, who painted the series at the request 
of George R. Ooethala, builder of the canal, was com- 
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missioned by Harry Burgess, governor of the Canal 
Zone, to undertake the restoration of his paintings. 
The treatment finally used was devised by Albert B. 
Newman, director of the department of chemical engi¬ 
neering at Cooper IJuion, with the cooperation of 
Charles Thom, chief mycxdogiat of the Bureau of 
Chemistry and Soils of the Department of Agricul¬ 
ture; Alcxandxjr Scott, of the British Museum, and 
other mold experts. Mr. Van Ingcn said that the thin 
film of paraffin covering his pictures would remain 
unchanged indefinitely, and would prove an absolute 
protection against the effects of exposure to the trop¬ 
ical climate as long as it existed. The use of paraffin 
was suggested by the experience of New York City 
engineers, who made an extensive examination of the 
Obelisk in Central Park to detennine how it could be 
protected from the city climate. Among the mold ex¬ 
perts who assisted Mr. Van Ingen and Professor 
Newman, in addition to Drs. Thom and Scott, were: 
Lewis T. Bates, chief of the laboratories of the Health 
Department of Panama; Bernard 0. Dodge, plant 
pathologist of the New York Botanical Garden, where 
important research in this field is in progress; Charles 
F. McCoombs, of the New York Public Library; T. 
R. Beaufort, professional picture restorer; Leslie 
Ewart Morris, of the British Cotton Research Asso¬ 
ciation; George Smith, of England, and Hugh L. 
Robinson, edibtr of the Journal of the Textile Insti¬ 
tute of Manchester. 

PLlANS are now well advanced, under the direction 
of Sir Richard Allison, chief architect to the Office of 
Works, London, for the construction of the building 
which is to house the Museum of Practical Geology. 
The mus(*um is at present in Jennyn Street, and the 
new site is in South Kensington, adjoining the Science 
Museum in Exhibition Road, just beyond the north¬ 
east corner of the Natural History Museum, and the 
proposal is to connect the new structure by a bridge 
with the Science Museum, from which it will be only 
a few yards distant. Although the plans for the new 
building are not yet complete, they are far enough 


advanced for a beginning to be made very shortly in 
constructing the foundations. The estimated cost of 
the new building is £220^000, The general scheme is 
that it shall be on four floors^ with a top-lighted roof 
and central well. The problem of finance is simplified 
by the fact that the site in Jermyn Street, which be¬ 
longs to the Crown, is of great value. The museum 
was founded in 1852. Its library is essentially a 
library of the geological surveys and maps of the 
world, together with the economic geology of Britain, 
the British Dominions and the world geucmlly. 
Huxley and Tyndall were among those who at one 
time lectured in the museum. In 1900, during recon¬ 
struction, the lecture hall was thrown into the museum 
library. It is hoped to resume the leetuj*es in the 
new building or in the lecture theaters of adjacent 
museums in South Kensington. 

The British Medical Journal reports that the act to 
incorporate a Royal College of Physicians and Sur¬ 
geons of Canada received last Juno the royal assent, 
and in accordance therewith an inaugural meeting, 
convened by the general secretary of tlie Canadian 
Medical Association, was held at Ottawa on November 
20, This meeting was attended by sixty of the lead¬ 
ers of the medical profession in Canada, designated 
charter fellows, and it marked the culmination of a 
movement which began in 1920. The act provides 
that the council may organize the college into medical 
and surgical divisions, those admitted into them being 
designated fellows of the Royal College of Physicians 
of Canada or fellows of the Royal College of Sur¬ 
geons of Canada (or their equivalents in the French 
language). At the inaugural meeting, Toronto was 
chosen as the headquarters of the college; Professor 
Jonathan C. Meakins, of McGill University, Montreal, 
was elected president; Professor Duncan Graham, of 
Toronto, vice-president in charge of the medical divi¬ 
sion, and Dr. F. N. G. Starr, also of Toronto, vice- 
president in charge of the surgical division. Dr. 
T. C. Routley, general secretary of the Canadian 
Medical Association, was elected registrar-secretary. 


DISCUSSION 


SOME LIMITATIONS OF THE EXPERI¬ 
MENTAL METHOD IN BIOLOGY 

At the present time much is being written as to the 
value of the experimental metliod of attack in biolog¬ 
ical problems. There can be little doubt of the great 
utility of the experimental method of approach, but 
in itself this method may lead to extremely fallacious 
conclusions. A notable example, apparently, of this 
deplorable result is presented by current investiga¬ 
tions on the experimental production of now species. 


Obviously, in pursuing the study of experimental 
evolution we must keep our eye closely focused on the 
conditions in nature because it is under the condi¬ 
tions prevailing in nature that new species appear 
from time to time. The normal course of events in 
the case of the coming into existence of members of a 
species has been contemptuously designated by one of 
our prominent experimental biologists os "the passing 
show/^ If we wore to continue the figure of the show, 
we would on the same basis naturally characterize a 
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great deal of the experimental work on species, at the 
present time, as a ‘^side show/* 

One must, indeed, apparently regard the prevailing 
use of radiations on the chromosomes of plants and 
animals in this light. It has been shown beyond any 
question that it is possible to modify the chromosomal 
structure in both plants and animals by means of 
radiations of various sorts. It has not been sliown 
that such treatment can produce permanent and nor¬ 
mal species. Further, it is far from clear that radium 
emanations or X-rays can ever have played any im¬ 
portant role in affecting permanently the chromosomal 
organiisntion of the germ-cells m either plants or ani¬ 
mals. Consequently, from the practical standpoint of 
the experimental evolutionist, actinic experimentation 
is not likely to lead to any result of lasting impor¬ 
tance. In making this statement it will naturally be 
admitted that such experimental work is of great in¬ 
terest and, from the standpoint of the pathologist and 
the surgeon, may be ultimately of great imporianee. 
From the standpoint of the investigator of the origin 
of species, it is ruled out of court at the outset by 
reason of tho non-viability of its product. 

We are becoming more and more aware, particu¬ 
larly on the plant side, that species cross in nature to 
a hitherto unexpected extent, and that when two spe¬ 
cies are crossed almost anything may happen, from 
the production of an almost infinitely variable progeny 
to the origin at once of a new, fixed species. It is 
apparent as a result of correlated cytoUigical and ex¬ 
perimental work that many of our large genera of 
plants are composed of species which are more or less 
contaminated by hybridism. This, for example, is 
notably tho case with the roses of Europe, the haw¬ 
thorns of America and the blackberries of both con¬ 
tinents. Nor is the northern hemisphere alone in this 
hybrid multiplication of species. The hundreds of 
species of Acacias, or “wattles,” in Australia afford 
a similar case of multiplication and variability of 
species duo to hybridization. The same is true of tho 
Australasian genus Eucalyptus of which there are so 
many and so variable species that their study has 
grivon rise to specialists in Eucalyptology. 

In his “Origin of Species,” Darwin, with that sanity 
of judgment which makes him so outstanding a figure 
in the biological sciences, pointed out that the most 
important element in the origin of species was the 
™ate tendency of species to vary. In his time no 
explanation was forthcoming of this tendency to 
variability, but Darwin, with characteristic keenness 
of insight, pointed out that the greatest variability 
was found in the species of large genera. This state- 
“out, in view of the investigations of the last two 
fiecades, was nothing less than prophetic. As a con¬ 
sequence of our present correlation of experimental 


and mor];ihologica] study of natural and experimental 
hybrids, wc have come to realize that many species of 
plants in nature are the result of previous hybridiza¬ 
tion. There can be little doubt that the same condi¬ 
tion prevails on the zoological side and under the 
same conditions. It is becoming, for example, appar¬ 
ent that many organisms representing large genera of 
animals are extremely variable and in many instances 
present the cytologieal characteristics of hybrids. 

One of the most fruitful fields of investigation in 
connection with Darwiirs great work, “Origin of 
Species,” was the comparison between domesticated 
animals and cultivated plants and plants and animals 
in nature. In our time, hybridism plays an enormous 
role among the plants of our gardens. Many of tho 
most desirable of these are known to be of hybrid 
origin. Further, many of our useful plants whose 
origin is buried in antiquity, by their variability and 
cytologieal peculiarities, seem clearly to represent old- 
time hybrids. This is notably the case, for example, 
in such fiommon plants as tho potato, Indian corn, etc. 

Not only are many cultivated plants of known or 
suspected hybrid origin, but more and more examples 
of hybridism are being recognized in nature. For 
example, Trelease has called attention to the fact that 
there are practically as many hybrids of our Amer¬ 
ican oaks as there are recognized species. A similar 
situation has been emphasized by Kemer in the case 
of European willows. Brainerd has described a large 
number of hybrid violets, and has resynthesized them 
by crossing again their supposed parents. Almost 
numberless examples have been supplied in recent 
years of natural hybrids of plants in all parts of tho 
world and under all conditions. In animals the situ¬ 
ation is as yet not so clear, but hybridism is the most 
natural explanation of tho great variability and nu¬ 
merous species of air-breathing snails, of Orthoptera, 
Lepidoptera, etc., etc. 

A particular case of variability is presented by so- 
called mutations. Plants and animals presenting thia 
sort of variation which loads to the immediate forma¬ 
tion of relatively fixed types (eJemoutary species), 
present striking features of resemblance to known 
hybrids, particularly in the nieiotic or reduction divi¬ 
sion. Further, in Leptinotarsa (the potato-beetle)^ 
among animals, and in Rubus and in tho Brassica- 
Raphanus cross among plants, known hybridization 
has been followed by clear mutation. 

The unwillingneas of certain geneticists to admit the 
hybrid origin of mutating types is one of the out¬ 
standing features of present activity in evolutionary 
investigation. It is probable that this unwillingness 
arises out of the fear that the Mendelian hypothesis 
or the chromosomal hypotliesis of heredity would be 
more or less compromised by such an admission. Ccr^ 
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tainly hybridism furnishes a satisfactory and suiBcient 
explanation of mutation. 

As regards the experimental production of species 
at the present time, we must choose between the prao* 
ticallty of the experimental production of new apo- 
cies by the action of radiations and by that of cross¬ 
ing. It seems scarcely possible to question the choice 
which should be made. A very weak point in con¬ 
nection with the production of species by radiations 
is the fact that there is no good reason to suppose that 
radiations of sufficient power have been active in this 
manner to any important extent in nature. Secondly, 
if such radiations were active, there is very grave 
doubt, on the basis of existing experimental work, 
whether they could produce viable species. If we take 
the other alternative, that of hybridization, we find an 
overwhelming amount of evidence for its occurrence in 
nature in all parts of the world and under ail climatic 
conditions. Common sense would seem to indicate 
that the study of hybrids is much more likely to lead 
to permanently valuable results in experimental evolu¬ 
tion than that of the effect of radiations. 

The former generation attributed marvelous powers 
to electricity, which was then coming into the fore¬ 
ground in practical relation to human affairs. Almost 
every household attempted to cure itself of the various 
ills of humanity by the use of electrical appliances, 
from batteries to electrical belts. At the present 
time radiotherapy is as prevalent and as popular in 
the public mind as electrotherapy was a generation 
or two ago. An outstanding feature of our time is 
ray-mindedneas. The popular exponents of biology 
have merely found this ray-mindedness an easy line 
of exploitation. There is no reason to believe, how¬ 
ever, that radiations will, in the long run, occupy 
a liigher position in biology, or even the popular 
understanding of that subject, than does electricity. 
We must apparently come back, as a consequence, 
to the sound Darwinian conclusion that environment 
may select variations but it can not in any impor¬ 
tant respect give rise to them. This dictum is ap¬ 
parently quite as true for special chemical and phys¬ 
ical conditions as it is for the general non-living en¬ 
vironment. 

Edwajid C, Jeffrey 

Harvard University 

ADSORPTION AND EMULSION FORMATION 

If oil and water be shaken vigorously together in a 
bottle or test-tube, an emulsion is formed which soon 
separates completely on standing. Bat if oil and mud 
be shaken together, the emulsion formed is a thick 
paste that not only does not disintegrate on standing 
but resists beating and chemical reagents to a remark¬ 
able degree. The oil used may be crude or refined, 


heavy oil, gasoline or even ether. The mud used may 
likewise be almost anything; sand, olay, road 
metal powder or fibrous dust mixed with water. The 
mud may be acid or alkaline. Gasoline and olay mud 
make a convenient pair to experiment with. 

We get a clearer picture of what the soil, water 
and solid particles are doing if we take merely muddy 
water and shake it up with gasoline. The oil and 
water now separate clear quite quickly, leaving tine 
solid particles in the form of a thin skin at the inter¬ 
face and on the glass wall. It is quite startling to 
see a clay suspension, that would not settle clear in 
months, changed to clear water in a few minutes by 
shaking with gasoline. The skin formed by the fine 
particles is quite tough and may be lifted out on a 
wire like a piece of wet rag. On drying it returns 
to a powder, indicating that no permanent chemical 
change has taken place. The solid particles can not 
spread (like a liquid) at an interface, and being them¬ 
selves insoluble, can only adsorb the two liquids and 
mesh together. 

Reinders^ in 1913 made many observations with 
powdered metals and insoluble salts in water shaken 
with ether, kerosene, the alcohols, etc., and stated the 
theory very clearly—the interfacial tension between 
the two liquids must exceed the sum of the other 
two. Hofmann^ about the same time made an ex¬ 
tended series of similar observations. Wheeler P. 
Davey® in 1926 read a paper before the Fourth Col¬ 
loid Symposium giving the theory of the formation 
of cup grease, which is a carefully prepared emulsion 
of water, soap and heavy oil. Dave/s idea is that 
the long soap molecules (sodium stearate) in such an 
emulsion all have their small OH ends turned inward 
toward the water droplets and their larger CH^ ends 
turned outward toward the oil. The meshing together 
of these bristling units (like hair brashes or chestnut 
burs) makes a stiff paste of the cup grease. Heating 
to 250® C. completes the dispersion and removee excm 
moisture. 

The theory of adsorbed polar molecules is hardly 
sufficient to account for the formation of a tough 
layer of solid particles at an interface between two 
liquids. Each particle may be an aggregate of tens 
of thousands of molecules each but weal^ polar in 
itself. Very clean dry sand easily floats on water, tito 
grains gathering in patches. Here the lighter upper 
fluid (air) is adsorbed on all rides of tiie sand 
eausing them to float, and the air layers on adjacent 
grains tend to coalesce, bonding the grains together. 
However, in the olay-water-gasoline emulsion, the fine 
particles of silicates constituting the clay afls 

iReinders, Kolloid ZeiUehrift, 18 : B 36 , 1918 . 

> Hofmann, Z^sit. PhysiXs. 0Ae«*w, to: 396/1918. 

s Davey, Fourth Orilrid Bsrmpeai^ 
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oek^e hydMplaiilic, heu6e the emmption of an oil 
^tm completely enelofiiiig each grain is untenable. 

If a of elay^water-<>il paste be left floating on 
a soda (washing soda) solution for some time, the 
silicate paitieles gradually free themselves from the 
emulsion and sink. But each dregs down with it a 
tiny droplet of oil, just easily visible with a lOx 
pocket magnifler, attached to its top. The soda has 
completely freed the surface of each grain from oil 
but has not destroyed Uie attraction of the solid par¬ 
ticle for the oil droplet. Such behavior is not rea<iily 
accounted for by either the mechanical or chemical 
theories of adsorption. An electrical theory would 
account for it if a particle of one dielectric partly 
immersed in another had an opposite charge mdueed 
on the remaining part. 1 And no reference to any 
such law in the literature, but it is plainly consistent 
with the current theory of dielectrics. 

lu the oil fields conditions are frequently ideal for 
emulsion formation. Daring drilling, oil and mud 
are intimately mixed by the drill bit. During flowing 
and pumping, flow through the fine capillaries of the 
oil sands will produce emulsions if free sand particles 
and water are present. Such emulsions in most cases 
represent a dead loss, for there is no ef&cient chemical 
method of separating the oil at a reasonable expense. 
The high voltage electrolytic method (Cottrell process) 
efiectively separates the particles constituting the 
emulsion but requires expensive apparatus. 

P. G. Nuttikg 

U. B. GxonoQioAL Sir&vmr> 

Washington, D. 0. 

EXCYSTATION OF COCCIDIAL OOCYSTS 
IN VIVO 

WhiXib; exeystation of cocoidial oocysts has been 
observed and deliberately produced in vivo by various 
observers the phenomenon has not been put to the 
practical use of which it is capable. Segmentation 
of the oocysts is the usual method of determining the 
viability of coocidial oocysts, but the limitations of 
this method lie in the fact that only onsegmented 
oocysts may be thus tested, Exeystation is a reliable 
criterion of viability that can be used to determine 
the length of life of oocysts after aegnientation, 
the action of physical or chemical changes in the 
environment of segmented oocysts or of any other 
experimental procedure which can be tested by a con- 
elusive manifestation of life within the matured 
oocyst. 

The author has repeatedly carried out exeystation 
w vixfo UBiz^ the following simple technique. Seg¬ 
mented CK^ysts from oats, dogs, guinea-pigs, pigs and 
prairie^do^ haws wd with equal success; 

pi^ohMIily ooscidia from birds or mam¬ 


mals can be used. Young rats (76 to IflO grams) are 
deprived of food and water for twenty-four hours 
preceding the experiment. This has the double advan¬ 
tage of making the animal eager to eat and of thor¬ 
oughly emptying the stomach and small intestine. 
The ripe oocysts are concentrated by centrifugation. 
If they have been exposed to any unpalatable ehomieal 
which may have been used to prevent putrefaction 
or for some experimental purpose, the chemical must 
be removed by dilution with water and centrifugation. 
The concentrated oocysts are suspended in four or five 
drops of sweet milk. The material is offered to the 
starved rat and will be immediately consumed. Sixty 
minutes after the ingestion of the oocysts, the rat is 
killed and the intestine is removed. At various points 
throughout its length it will be observed that the small 
intestine is distended with white contents. At these 
points fhe intestine should be opened and the contents 
observed microscopically. By examining various 
places in the intestine, all stages of exeystation, if the 
ingested oocysts were normal, may be found, includ¬ 
ing motile sporozoites within and outside of the 
oocysts. 

When using this method for experimental pur¬ 
poses, one or more control animals fed with untreated 
oocysts of the same lot from which the experimental 
were obtained should be included in tbe experiment. 

JnsriN Andbews 

Johns Hopkins School of Htgieks 
AND PuBUO Health 

INVESTIGATIONS OF APPLICATIONS OF 
IODINE 

For some time past, especially in Europe, consider¬ 
able research attention has been accorded to the in¬ 
vestigation of various proposed uses of iodine. This 
element, while less fortunate commercially, perhaps, 
than its congener bromine, which among other indus¬ 
trial applications has achieved importance in tbe 
manufacture of a widely used ‘^anti-knoek^' motor 
fuel, is known to play a vital r61e in physiology, which 
fact may lead, it is thought, to the extension of its 
utility in food and medicine as well as in agriculture. 
Through the brilliant investigations of Kendall, Har- 
ington, McClendon and others, the intricate biochem¬ 
istry of iodine has received much illumination. There 
remain, however, many unsolved questions regarding 
its physiological functions, especially in the lower 
animals. 

These reasons led the Iodine Educational Bureau 
to establish on January 1,1928, a multiple fellowship 
at Mellon Institute. This fellowship, having as its 
objects the investigation of possible technologic uses 
of iodine and also collaboration with other institutioim 
intetested in zeaearoh on this element, is headed by 
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Dr. Georgy M. Kama, ■who "was formerly a member 
of the chemical faculty at the University of IllinoiB. 
All experimental findings of the work will be made 
available for general use through the scientific jour¬ 
nals. 

A recent appropriation from the Iodine Educational 
Bureau has enabled the fellowship to expand its activi¬ 
ties by arranging for the study at the Pennsylvania 
State College of the nutritional functions and value 
of iodine in the feeding of live-stock. This compre¬ 
hensive project, begun on September 26, 1929, under 
the direction of Professor E. B. Forbes, of the Insti¬ 
tute of Animal Nutrition, will include studies on cattle, 
sheep and swine. Such information is much needed, 
because most of the work on the part played by iodine 
in metabolism, especially with reference to the thyroid, 
has been confined to man. Dr. Koi'ns and his asso¬ 
ciates at Mellon Institute are cooperating in this 
research, chiefly by preparing standardized feeds. 

The institute, acting for the iodine fellowship, has 
also mode arrangements for another investigation 
under the supervision of Dean Charles H. LaWall, of 
the Philadelphia College of Pharmacy and Science. 
A scholarship, which will be held by Mr. L. F. Tice 
during the college year i92&-30, has been established 
at that institution for the purpose of making a broad 
study of vehicles and solvents for iodine with the 
view of evolving a more satisfactory preparation for 
medical use thou the tincture now employed. A 
number of new organic chemicals will be studied 
according to a definite program which has been worked 
out. 

Mellon Institute is also considering, with the ad¬ 
visory aid of a number of pharmacologists, the found¬ 
ing of a medical research scholarship for the purpose 
of aiding in the solution of questions regarding the 
utility of iodine in internal medicine. A foundation 
of this type would, of course, be made in some institu¬ 
tion possessing special facilities for such research. 

The results of all work, both of the iodine fellow¬ 
ship at Mellon Institute and of the scholarships 
founded at other institutions, will be made available 
to the public through scientific periodicals. This pro¬ 
cedure is in harmony with the Iodine Educational 
Bureau’s general policy of releasing the findings of all 
investigations made under its auspices. 

Lawhekcbj W. Bass 

Institute of 
Indubtbull Eesearch 

WHAT IS THE BEST SYSTEM OF PRESENT¬ 
ING BIBLIOGRAPHIES? 

Ik the issue of Science for August 30, 1929, Dr, 
J. L. St. John very appropriately calls attention to 
the desirability of a more uniform system of present¬ 


ing bibliographies in the various scientific journals. 
With reference to the name-number and name-date 
systems of citing literature, however, he says “It 
would seem that the advantages of the name-date 
system justify its use in practically all cases” and 
“A number associated with the author’s name has no 
value except in helping locate the reference in the 
bibliography.” In view of these statements it seems 
desirable to call attention to the other side of the 
question. As there are journals, editors and writers 
who prefer the name-number system there must be 
good reasons for using it. 

A working corollary of the name-number or numer¬ 
ical system is that the list of literature citations is 
arranged alphabetically. This arrangement, however, 
is only an additional advantage of the system and 
can be (lisaregarded if it is preferred that the numbers 
be assigned to references in the order in which the 
references appear in the text or in chronological order 
or in the order of importance or in any other order 
determined upon. Aside from the convenience attach¬ 
ing to the use of numbers in the list of references, 
the major advantage is derived from their use in the 
text. 

To give one of many examples of this advantage, I 
quote from a comparatively recent publication: “This 
is fully covered in the literature (2, 8, 14, 17, 18, 20, 
22, 26, 29, 32, 41, 69, 60, 61, 64, 66, 68, 83, 86).” 
If these citations had been given according to the 
name-date system the following would have been the 
printed result: “This is fully covered in the literature 
(Anonymous [1903]; Atlantic City Academy of Medi¬ 
cine [1902]; Banks [1927]; Broadbent [1896]; 
Brooks [1916]; Bulstrode [the date of publication 
was 1904, but the report covered in this instance waa 
for 1902-03]; Bundesen [1925]; Chantemesse [1896]; 
Conn [1895]; Eado [1895]; Harris [1925]; Lankes- 
ter [1886]; Lnmsden, Hasseltine, Leake and Yeldee 
[1925, but the report was for the year 1924-25]; 
Marvel [1903]; Mosny [1809]; Newsholme [1903]; 
Pease [1911]; Stiles [1912]; Thresh and Wood 
[1902]).” 

In addition to the increased volume of text and 
expense of publication there is the greater liability 
of citation errors when so many names and dates are 
included. Not infrequently an author gives group 
citations many times in his paper. The page refer¬ 
ences are sometimes included in the group citations, 
and there may also be several citations of the same 
year or of different years from the same author. In 
the latter case it is necessary to differentiate between 
the citations of the same year from one author by 
the addition of the letters a, b, o, etc., thus further 
complicating the situation. Another objection to the 
name-date system occurs in connection with the 
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tions of the proceedingfi of some society whose meet¬ 
ings are held one year but whose publication is not 
accomplished until the following year. Furthermore, 
some bound volumes of periodicals cover publications 
of two years, or the last half of one year and the first 
half of the succeeding one. Accuracy and clearness 
become serious problems in the textual citing of such 
references according to the name-date system. In 
comparison with that system the numerical system 
has the advantage of being concise, accurate, definite 
and less expensive, and the numbers are easily in¬ 
serted, inconspicuous, and their use in a small space 
does not distract the reader’s attention from the sub¬ 
ject-matter of the text. These advantages become 
especially evident in a paper containing many refer¬ 
ences to the same citation. Finally, the use of the 
numerical system permits the inclusion in the text of 
whatever names and dates are required. 

An objection that is sometimes raised against the 
numerical system is that after a manuscript has been 


prepared, particularly when it reaches the galley- 
proof stage, the author finds another reference which 
he very much desires to add. If the name of the 
author of the new reference happens to begin with 
W or Y there may not be much difficulty in making 
the insertion, but if it unfortunately begins with A 
or B there may be trouble, especially if the list is long. 
An easy solution for this difficulty is to designate the 
new reference by a numbered letter. Thus if the 
previous citation in the alphabetical list is number 3, 
the inserted one may become 3a without any serious 
disturbance. If the list is not arranged alphabetically, 
and of course that arrangement is not a positive neces¬ 
sity when numbers are used, the insertion of new 
references could easily be made at the end of the list 
and numbers assigned accordingly. 

M. C. Merbiuj 

Division or Publications, 

OrncK OP Information, 

U. S. Department or Aokicultuub 


SCIENTIFIC BOOKS 


The Vlatinum Deposits and Mines of South Africa. 
By Dr. Perot A. Wagner. Oliver and Boyd, Edin¬ 
burgh. 38 full-page plates, 3 maps, 37 text illus¬ 
trations. 326 pp. Price 21s. 

While this volume discusses primarily the deposits 
of the Transvaal, it also includes those of the Cape 
Province and southern Rhodesia, which are closely 
related geologically with those of the Transvaal. The 
South African deposits have been much in the lime¬ 
light sinc^ their discovery about four years ago, and 
this detailed exposition of the local situation by one 
so thoroughly versed in it will be welcomed by all 
interested in the subject. The story as related by 
Dr, Wagner is a marked tribute to Dr. Hans Merensky 
for the ability he displayed in opening up the new 
field, for he not only discovered both the dunite de¬ 
posits and the Merensky Horizon in the Lydenburg 
district, as well as the more important locations in 
the PotgietersruBt area, but also succeeded in locating 
the Merensky Horizon in the Rustenburg district after 
others had abandoned all hope of finding it. 

It is with keenest regret that I have learned of the 
death of Dr. Percy A. Wagner, who was stricken with 
typhoid fever and died on November 11, 1929. He 
was one of the most talented men who has ever visited 
the great southern part of South Africa, and had just 
entered into a contract for five years to do mineral 
surveying, after having been director of the survey 
Ubd doing much original work. 

Dr, Wagner first discusses the sources of supply, 
tba properties and nsoa, and the range of prices of 
the platinum metabw Several years ago some of the 


gold mines of the Rand developed methods of saving 
the small amounts of osmiridium that occur in these 
ores, and soon brought the union into the position of 
leading producer of this rare combination of metals. 
A few years later, the platinum deposits were dis¬ 
covered, and since the beginning of the industry in 
1926 South Africa has reached third place as a pro¬ 
ducer of platinum group metals, being exceeded only 
by Russia and Colombia. For a number of years 
Canada has been producing a gradually increasing 
amount of the platinum metals as a by-product in 
the treatment of nickel ores, but yielded third place 
to South Africa in 1927. 

Before the discoveries in South Africa, the occur¬ 
rence of platinum was considered to be standardized 
as on alluvial product. While some was obtained as 
a by-product in the treatment of the ores metals, par¬ 
ticularly nickel and copper, none was regularly ob¬ 
tained from ore mined in situ for the sake of its 
platinum content. As found in nature, the metal was 
seldom in the pure state, but usually occurred os an 
alloy of platinum with other metals of the platinum 
group and with iron; sometimes these were ecoom- 
panied by gold, copper, nickel or cobalt. With the 
exception of these native alloys, only two minerals 
of the platinum metals were known; aperrylite, the 
arsenide of platinum, and laurite, the sulphide of 
ruthenium and osmium, and both of these were very 
rare. The former was found in the Canadian nickel 
ores and the latter in the platinum-bearing gravels 
of Borneo. In South Africa, then, for the first time, 
ores were found in situ in which platinum was found 
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in suffioicnt quantity to justify treatment for the 
recovery of the platinum content. These ores have 
not only given us our first extensive treatment of 
lode ores for platinum but have also contributed sev¬ 
eral items of more than ordinary interest in the 
mineralogical history of the metal. In addition to 
the native alloy minerals present in the ores, they 
contain platinum and palladium in a colloidal state, 
as well as various compound minerals. These ores 
have not only yielded single crystals of sperrylite up 
to 33.76 grams in weight (several hundred times 
larger than any previously known), but have also 
given U 8 two new minerals: cooperite, a sulph-arsenide 
of platinum, Pt (As, 8 ) 2 , and stibiopaUadinito, a 
palladium an Union ide, Pd.^Sb. The ores of the Pot- 
gietersTust district are particularly rich in these com¬ 
pound minerals, while those from Lydenburg and 
Waterberg show mainly the alloy minerals. The pres¬ 
ence of these colloidal metals and new minerals intro¬ 
duced new and difficult problems into the ore dressing 
and metallurgical treatment of the ores and are 
largely responsible for the delay that has been en¬ 
countered in the development of the industry. 

These South African platinum deposits present a 
unique chapter in economic geology, from every angle 
from which they may be viewed; chemically, miner- 
alogically, geologically and geographically. The 
metals are found in both the free and the combined 
form and in association with both acid and basic 
rocks; they are found in all typos of deposits: clays, 
sands, river gravels, marine beds, sandstones, quartz¬ 
ites, conglomerates and a variety of others; they are 
found in rocks of all ages, and in distribution they 
occur in a well-defined area reaching from the Insizwa 
Range in eastern Cape Province, north and east 
through the Black Reef, the Witwatersrand gold 
fields, the norite zone of the Bushveld Igneous Com¬ 
plex and the Waterberg district of the Transvaal, 
and on throughout the length of the Great Dyke of 
Southern Rhodesia, a total distance of about one 
thousand miles, giving what the author designates as 
“a great platinum belt that cuts indiscriminately 
across the oldest and youngest geological formations, 
completely disregarding geological structures and 
structure lines in the more superficial parts of the 
earth^s crust.” 

The wide-spread occurrence of the platinum metals 
under such a variety of conditions is clearly a result 
of an underlying cause that has continued to operate 
throughout the various stages of geological time. 
According to Suess, the sima zone, a thick peridotite 
shell underlying the upper layers of the continental 
crust, is the principal home of the platinum metals. 
This would indicate that the sima zone underlying 
this portion of South Africa is abnormally rich in 


platinum which has been transferred to the snrfaee 
layers of the crust. According to Bpurr'g conception 
of ”ore canals” there should be here a great platinum 
canal that from earliest times has facilitated the up¬ 
ward transference of the platinum metals from the 
sima zone to the rocks of the overlying crust. Dr, 
Wagner predicts further discoveries of platinum 
along the course of this canal. 

In the discussion of the less important sections of 
the platinum-boaring zone, three pages are devoted 
to the ultrabasic and basio rocks of the Swaziland 
system, nine pages to the Black Reef and the Rand, 
six pages to the Great Dyke, eleven pages to other 
minor sections and three pages to the eluvial and 
alluvia] deposits; the bulk of the discussion, however, 
(165 pages) is concerned with the details of the 
deposits of the Bushveld Igneous Complex, associated 
with dunite, olivine, olivine-dunite, chromitite, mag¬ 
matic nickel-copper-iron sulphides and particularly 
with the norites of the Meienaky Horizon. 

From a purely scientific standpoint, one of the most 
interesting sections of the book is the chapter con¬ 
tributed by Dr. H. Schneiderbohn, of Freiberg, on 
the mineragraphy, spectrography and genesis of the 
Bushveld ores. This includes a study of eleven speci¬ 
mens from the Rustenburg district, seventeen speei- 
ments from Lydenburg and sixty-five specimens from 
Potgietersrust; mineragraphical observations on the 
occurrence of the platinum metals in the nickel- 
pyrrhotite-bearing rooks of the Bushveld Complex; a 
detailed description of the mineragraphy of sperrylite 
and thd two new minerals, cooperite and stibiopallar* 
dinite; an account of the examination of various speoi- 
mens for the platinum metals by the quartz spectro¬ 
graph and ultra-violet light, and a summary of re¬ 
sults and conclusions as to the genesis of the ores. 

According to Dr. Sohnoiderhbhn these ores have 
passed through four phases in their formation: first, 
the earliest crystallization from the magma of such 
minerals as chromite, magnetite, etc.; second, the sepa¬ 
ration of the liquid sulphide melt from the silieate- 
omde melt, and the crystallization of the sulphidcB'; 
third, the crystallization of the residual soluticmfl^ 
and fourth, liquid exsolutiouHKgregation mi pegr 
matite formation. Daring the second of these stages 
the platinum metals entered into the crystal lattices 
of the' iron-niokel sulphides and .crystallized vrith 
them; during the third stage the tempetrature was ia0 
low to permit this, and the platinum meUla vmrs 
forced to crystallize separately, as sperrylite, cooper- 
ite and stibiopalladinite. 

The problems involved in the minittg of ti^se ^ 
posits were soon solved, but the difBeultiea in ^ 
pressing a&d metaUnzgicaJ treatment 
readily disused of, and R is only 
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yoar that really sati^aetory methoda have been de> 
veloped. 

In the months immediately following the discovery 
of the scope of the South African deposits, it was 
freely predicted that within throe years the union 
would be the leading platinum producer of the world. 
That this has not been more nearly realised is due 
chiefly to the unprecedented difficulties encountered 
in the treatment of these now ores. Decided progress 
has been made, however, particularly within the past 
year, and another year should show pretty deflnitely 
what is to be the status of South Africa in the world's 
platinum industry. In 1928 the production was 
23,600 ounces of platinum metals from three treat¬ 
ment plants totaling 300 tons of ore per day; three 
more are under construction with a doily capacity 
of about 800 tons of ore, and this should provide a 
potential capacity of more than 100,000 ounces of 
platinum metals a year. 

It still remains to be seen how much South African 
platinum the world can absorb, and at what prices. 
To secure a market for anything like the maximum 
capacity will mean atrenuous competition against 
Russia and Colombia, and from increasing amoimts 
of by-product metals from Canadian nickel ores. To 
accomplish this through a price war would mean the 
socriflee of much or ail of the proflts of all producers 


for aeveral years to come. The only alternative is 
international cooperative restriction of output at a 
stabliked price, and there seems little prospect of 
accomplishing this at the present time. It is possible, 
however, that the country that produced a diamond 
syndicate that has successfully maintained its 
tenoe for thirty years may And a solution of this 
similar, but possibly more difficult, problem. 

One of the chief requirements for the future suc¬ 
cess of the industry is an increase in the present 
rather limited demaud, by the development of new 
uses. Russia already has a platinum institute for 
the fostering of her industry, and Dr. Wagner advo¬ 
cates the appointment of a committee of scientifle 
and oommorciol men for the same purpose in South 
Africa, the necessary funds to be supplied by the 
government and the mining companies controlling the 
industry. 

The volume is concluded by an excellent bibliogra¬ 
phy of platinum covering the last twenty years. The 
entire volume is well printed, and is illustrated by 
thirty-seven figures in the text, and thirty-eight plates, 
three of which are geological maps of the Bushveld, 
Eustenburg and Potgietcrarust districts. Typograph¬ 
ical and other errors in the text might almost be said 
to be conspicuous by their absence. 

Geobgb F. Kunz 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN ELECTRIC KYMOGRAPH^ 


The aluminum box shown in Fig. 1 contains four 
shafts. Shaft No. 1 is at the back of the box and 
extends only to the block opposite the disk on which 
the drum will reftt. Shaft No. 2 is at the front and 
extends from the partition enclosing the motor all 
the way to the right-hand wall of the box. Shaft 
No. 3 is on the right-hand side at the back of the 
box, and shaft No. 4 is just in front of No. 3, 

Above the shafts are seen two levers, pivoted at the 
back. The left-hand lever may readily be moved into 
any one of aix slots on the middle portion of the 
front wall of tiio box, and the right-hand lever may 
as readily be pieced in any on© of three slots on the 
right-hand portion of the front wall. Each slot is 
double—a front and a back slot. And each iriot is 
undercut on the right-hand side. In Fig. 1, the left- 
hand lever just mentioned lies fro© in Ihe open part 


new kymograph was first given **public use’ 
^ Professor Oharles W. Greene in his laboratory at th< 
of Missouri, Columbia, Missouri, January 
L kymograph was formally demonirtrated to th« 
of the Wrteenth International Fhysiologica] 
2®^«ress in Boetoti, Wednesday, August 21, 1929. H 
W |iSge 37 of the oSkual program undei 
jBeMi ^ by W. T.Porter,'^ 



of slot 4, whereas the right-hand lever is engaged 
beneath the overhang left by imdercutting the middle 
one of its own group—the three right-hand slots. The 
left-hand lever in Fig. 1 can be lifted out of its slot 
direcitly, but the right-hand lever in Fig. 1 fits snugdy 
in the undercut and must be moved to the Irft in 
order to free it. Obviously, the left-hand lever can 
bo engaged in any one of its six slots and the right- 
hand lever oan be engaged in any one of its three alots- 
at operator's will. Indeed, these levers may bo 
moved from one slot to another in one or two seeonda* 
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At the back of each pair of dote, beneath the over¬ 
hang, is the round head of a metal pin. When either 
one of the two levers is moved to the right and so is 
pushed beneath the overhang of a slot, the lever 
necessarily presses on the top of this pin, forcing it 
downwards. This pin in turn presses on an adjust¬ 
able pin in a rocker arm, one of which is shown in 
Fig. 2. There is a rocker for each slot. When the 



pin is pressed down the rocker tilts up and its two 
gears engage with gears upon shafts No. 1 and No. 3. 
The group of six rockers (left hand) engages with 
shaft No. 1, and the group of three (right hand) 
engages with shaft No. 3. The large group (six) is 
controlled by the left-hand lever, and the small group 
(three) is controlled by the right-hand lever. 

Let us now start the motor and thus cause shaft 
No. 1 to revolve. By engaging the leftdaand lever in 
any one of its six slots, shaft No. 2 will also revolve. 
The gears on each of the six rocker arms governed 
by this lever are so related to the gears of shafts 
No. 1 and No. 2 that shaft No. 2 may revolve at six 




different speeds, the fastest when the lever is engaged 
in the left-hand slot. 

So we have caused shaft 2 to revolve at any one of 
six speeds. Meanwhile, the smoked drum is unmoved. 
It does not turn until the revolutions of shaft No. 2 
are carried to shaft No. 3, and thus to shaft No. 4, 
which last turns the disk on which the drum rests. 
But the six different speeds of shaft No. 2 are either 
increased or diminished in their passage to shaft 
No. 3. When the right-hand lever is engaged in its 
middle slot (as in Fig. 1), a gear of the middle rocker 
arm connects with a gear on shaft No, 3 in such a 
way as to produce a medium set of speeds; when 
engaged in the left-hand slot, fast speeds will result; 
and by putting the right-hand lever in its right-hand 
slot, slow speeds may be had. In each set (fast, 
medium and slow) there will be six possible changes, 
one for each position of the left-hand lever. The 
operator has therefore a choice of eighteen gpeed&L 
With a motor giving 1,726 revolutions per minute, 
these eighteen speeds are as follows: 

Fast akd Msdiuu Speeds 
In milHmetera per second 

Fast. 100 76 60 30 20 10 

Medium. 10 7.6 6 3 2 1 

Slow Speeds 
In centimeters per hour 
Slow. 60 38 26 16 10 6 
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When the clockwork is need to drive one drum only 
(Fig. 3), the sIoweBt speed is one revolution in four¬ 
teen hours. When two drums are used (Fig. 4), con¬ 
nected by a paper belt about 2.6 meters long, the 
slowest speed is one revolution in about fifty-two 
hours. Naturally, the speeds vary with the motor 
used. The cylinders are 25 cm high and 70 cm in 
circumference. 


As stated above, disengaging the right lever stops 
the drum, which may then be turned to right or left 
in order to inspect the tracing or adjust the recording 
instruments. 

W. T, Porter 
C. E. Rot 
A. Vianet 

Dover, Massacuuseti's 


SPECIAL ARTICLES 


A POSSIBLE RELATION BETWEEN NA- 
TURAL (EARTH) RADIATION AND 
GENE MUTATIONS^ 

The ditioovery three years ago that X-rays and 
radium produce gene mutations under laboratory con¬ 
ditions has raised the question of how mutations in 
nature occur. 

Muller,® Olson and Lewis,® Haldane* and others 
have suggested that possibly radiations from the earth, 
or even cosmic rays, may have played an important 
rfile in the evolution of species by furnishing heritable 
variations upon which natural selection may act. It 
is jiot iniprobablo that in earlier times radioactive 
substances were distributed over the earth rather dif¬ 
ferently than they are to-day and may have been 
more powerful, os evidenced by the quantity of their 
end products, helium and lead, now present in the 
earth. Joly® has suggested that cosmic rays may 
change in intensity and infers that we may be now 
at the low ebb of a cycle of cosmic radiation. He ties 
up this decrease of cosmic radiation with the increase 
of cancer in recent times. Haldane* says that 
^^mutants are produced in large quantities by X-rays, 
and it may be that much of normal mutation is due 
to the beta and gamma rays from potassium, other 
radioactive substances and cosmic radiations.” 

Olson and Lewis* were among the first to point out 
the desirability of testing experimentally the effects 
of natural radiation upon organisms. According to 
them, the rays are effective only when absorbed with 
resulting ionization. Hence the biological effects will 
be in proportion to the amount of ionization they 
set up. The above suggestions inspired at least two 
geneticists to put the matter to an experimental test, 

1 The expenses of this investigation were met in part 
by a gnint from the committee on the effects of radiation 
upon living organisms of the National Research GonneU. 

sH. J. Muller, *‘Tho Problem of Gene Modification,” 
y^handhmgen, den V. Intermiionaien Kongreas /fir 
“Berlin, 1928, pp. 234-260. 

*A. E. OJson and G. Lewis, “Natural Radioactivity 
and the Origin of Species,” Natu/re, 121: 678-674, 1928. 

* J. B, S, Haldane, * * The Species Problem in the Light 
Of Qenctice,” Notwre, 124: 614-616, 1929. 

578^1929^^ Cosmic Rays and Cancer,” Nature, 124: 


Working independently, Babcock and Collins® and 
the present writers performed almost identioal ex¬ 
periments to test this point. Using an electroscope 
Babcock and Collins discovered a location in a street¬ 
car tunnel in San Francisco where the natural ioniz¬ 
ing radiation was fully twice os great as the radiation 
in their laboratory in Berkeley. Accordingly their 
experiment was designed to compare the rates of 
occurrence of sex-linked lethal mutations in Dro¬ 
sophila in the streot-car tunnel and in the laboratory. 
Three thousand four hundred and eighty-one tests 
were made in Berkeley, and nine, or 0.26 per cent., 
produceii no male flics and hence showed the occur¬ 
rence of that many new lethals. Two thousand five 
hundred tests made in the tunnel gave thirteen, or 
0.52 per cent., of lethal mutations. While the differ¬ 
ence in rate, 2.6 times the probable error, is not fully 
significant statistically, it is believed by these authors 
that it may be fairly so considered. Upon a reanalysis 
of the data showing the actual experimental variation 
in rate in the several subgroups in each of the two 
series it was found that the difference between the 
average rates for the two locations was increased. 
This difference was 0.275 ± 0.086. 

The present writers, in accepting the implied chal¬ 
lenge to experiment contained in Olson and Lewis's 
paper, considered themselves suitably located for such 
an undertaking, i.c., near the Ozark oaves and lead 
mines of Missouri. But a long search with the electro¬ 
scope in the numerous caves and lead mines of this 
region failed to reveal a location with a sufficient in¬ 
crease of ionization over that of the laboratoiy, or 
the middle of a Missouri corn-field, to justify breed¬ 
ing experiments. 

Operations were then transferred to Colorado. 
There in tho East Paradox Valley of western Colo¬ 
rado in an abandoned camotite mine the air was 
strongly ionized. In addition to the electroscope 
readings a rough attempt was made to compare the 

B, Babcock and J. L, OoUins, “Natural Ionizing 
Radiation and the Bate of Mutation,” Kaivre, 124: 
227-228, 1929. 
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amouQt of natural ionissation in this mine with that 
of one of radium. Radiation in the mine waa 
found to be 0.39 times as intense as that from one mg 
of radixun when the rays were passed through a 
0.166~mch lead filter, 

Male flies were exposed in this mine for 140 hours 
and then returned to St. Louis for the breeding tests. 
The welLknown CIB method for detecting lethal 
mutations in the X*chromosome was employed. 

In this technique lethals are revealed in the F, 
cultures. There were 2,860 test cultures, of which 
seven, or 0.246 ~ 0.062 per cent., produced no male 
flies. In the 1,308 control cultures there was ono 
lethal mutation, or 0.076 — 0.051 per cent. The dif¬ 
ference between tests and controls is 0.169 — 0.081, a 
difFerenco 2.09 times its probable error. 

While this difference is theoretically not statistically 
significant it actually may be so. It is highly probable 
that if the flies could have been exposed for a much 
longer period than the 140 hours the results would 
have been more striking. This was impossible in this 
instance as the time consumed in taking the flies to 
Colorado and back, together with finding a suitable 
location there for the test, used up a considerable 
portion of their life span. The results secured, how¬ 
ever, point to much greater success when the experi¬ 
ment can be repeated, hatching the flies, exposing 
them for several weeks and breeding them for results 
at the mine. Or a second possibility seems equally 
promising, namely, from the electroscope readings in 
the carnotite mine exactly equivalent amounts of 
radiation can be duplicated in the laboratory and the 
time of exposure extended accordingly. 

These two experiments, one in California and one 
in Colorado, while falling short of being statiaticaJly 
significant, nevertheless are consistent in that both 
give an actually higher rate of mutation in flies ex¬ 
posed to natural radiation than in the controls. The 
least that can be said for the results is that they 
strengthen definitely the plausibility of the suggestions 
quoted above to the efftHjt that natural radiation may 
bo responsible for the mutations which are the grist of 
the natural selection mill with the resulting evolution 
of new forms.^ 

Frakk Blair Hanson 
Flohknck Het8 

Washington Unjvkksitt 

7 We take thia opportunity of expressing our apprecia¬ 
tion to Dr. B. D. George, state geologist of Colorado, for 
his many helpful suggestions which led to the finding of 
whnt must be ono of the moat radioactive locations in 
Colorado; also to Mr. E. 8. Blits of the Vanadium Cor¬ 
poration, who kindly permitted the tests to be made in 
the carnotite mine. Mr. Walter D. Claus, of the physics 
deportment of Wariiiiigton Univerfuty, constructed the 
electroscope and made the ionization tests. 


THE EFFECT OF VARYING THE DIIKATIOH 
OF X-RAY TREATMENT UPON THE 
FREQUENCY OF MUTATION 
Irr hna been shown repeatedly that X-rays prodiwe 
variations. We need now to learn more about the 
nature of the X-ray action in producing these varia¬ 
tions, and to obtain further evidence regarding the 
question whether or not such dilute amounts of radia¬ 
tion as are present in nature might be expected to be 
producing the mutations found in nsturei. As a step 
in that direction, this experiment was begun, in the 
early peri of 1928, at the suggestion and under the 
supervision of Dr, H. J. Muller, to find the relation 
between different doses of X-rays and the resultant 
effect upon the individuals—more definitely, to get 
the relation of dosage to the frequency of sex-linked 
lethal mutations produced in DrosopMct welctno- 
gaster^ and to analyze the results found. 

The different dosages varied only in the length of 
time of treatment. All other factors were kept as 
nearly constant as possible. Adult males having the 
autosomal characteristic brown-eyo were collected and 
kept at 27® C. for at least three days before treat¬ 
ment, The experiment was divided into four series in 
each of which the flies were divided in about the 
same proportions among the different dosage groups. 
All the flies, including the controls, were handled simi¬ 
larly except for the time of treatment. After treat¬ 
ment, these males were mated to virgins containing 
CIB in one X-chromosorae and scute vermilion forked 
in the other, and after seven days these Pj flies Were 
discorded. The bar-eyed (ClB-containing) fe¬ 
males were mated to their brothers. Normally ludf 
the Pj males die because of the lethal in the CIB com¬ 
bination. Now if a lethal had arisen by treatment of 
the X-chromosorae of the male, there would be no 
males appearing. However, it is necessary to 
check these apparent lethals in the F, cultures by 
further breeding in order to be certain that the no- 
male result was duo to a lethal and not to other con¬ 
ditions. For that purpose, the non-bar-eyed F, fe¬ 
males in the apparently lethal cultures were mated to 
scute vermilion forked males. Only the cultures 
showing a lethal in these results wore recorded 
under column three in the table given. 

The results are tabulated briefly in the following 
table in which ‘'dosage” refers to duration of treat¬ 
ment: ti lasted three and one half minutes; tg, double 
that time, etc, As previously indicated, the totkl 
number of lethals is based on the F, results from the 
matings of the non-bar femaleis by so v f mslea^ The 
‘‘per cent, of observed lethah: due to treatment^ ie 
found by subtracting the control lethal IW eeut* 
(054 .061) from the per centf found for eadi 

dosage. The “ideal per eeni^ is calculated ftsiemi 11^^^ 
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equation based upon the law of probability; log q = kt, 
in which q is the proportion of escaping (non-lethal) 
cells, t is the time of treatment and k is a constant. 
From this equation the moan value of k is found, and 
the ideal values for all the doses used are ciilculated 
from that. 

The results show a significant increase in the per 
cent, of lethal.s each time the dosage is doubled, and 
with each dosage, the per cent, of corrected observed 
Icthals approaches closely the ideal per cent, that is, 
the per cent, that would be expected based on the re¬ 
sults as a whole, if the above equation held true. That 
there is a direct proportionality between the per cent, 
of lethals and the length of time of treatment may be 
seen more readily by a comparison of the t^ values 
calculated from the results for each of the given doses. 
These values are calculated, based on the proportion 
of escaping cells, by using the formula previously 
given. The mean t^ value is found to be 1,24 ^ ,06; 
t'l values calculated from the results for each of the 
given doses are found to be: t^ based on t^ result 
= 1.18 ±.13; based on t, result = 1.606 ± .13; 
based on result = 1.162 ± .11; t^ based on t^ result 
=31.26 ± ,10; based on tj^ result =1,074 ± .00. 

A comporiflon of these values with the mean 
figure shows that the values based on the t^, t^ and t, 
doBtis approach closely to this moan; those of the tg 
t,« vary more, the former being larger and the 
hitter smaller. However, in each case, the difference 
l«)tween the observed and ideal values falls within 
twice its own probable error, an event to be expected 
once in about 5.6 trials, on the average, and hence 
surprising in two of our ^ batches, 
the andysis of the cultures one finds some in 
wMch there is a rignvficant decrease in erosaing-over. 
of are Mlud in effect and so were recorded 


as lethals in the table; however, there was such a lack 
of crossing-over that it was impossible from our re^ 
corded results to locate the lethal or to say just what 
kind of lethal it was. For the present these are 
classed as ^^chromosome abnormalities’’ (CA). The 
two higher doses have a much greater per cent, of the 
€A lethals than do the three lower doses. We found, 
corrected, 4.88 per cent, of such CA’s in the 2.204 
in 0,377 in 0.403 in 0.076 in and none in 
the control. Calculating the value from these, the 
average for the two higher doses i.s .292 ± .0465, and 
for the three lower doses, .124 ± .029. There is, then, 
a difference of .168 ± .037. This difference is 4,6 
times its probable error, and this is apparently sig¬ 
nificant. However, it may be that some of these CA’s 
are due to double lethal point-mutations or to lethal 
point-mutations combined with semi-lethal or poor- 
viability genes. Tests arc now being made, to be re¬ 
ported later, by which to analyze them. The effect of 
dosage on the frequency of CA’s can not be conclu¬ 
sively given till these testa are completed. 

Regardless of the results for the CA'a, it is impor¬ 
tant to note that the total number of letlmls is directly 
proportional to the dosage used when the only factor 
varied is the duration of treatment. There is no indi¬ 
cation of a threshold dosage below which mutations 
would not be produced. In so far as this work goes, 
it therefore indicates that the small amounts of radi¬ 
ation in nature may cause some or all of the natural 
mutations. Since the suggt^stion of this possibility 
and of the method of testing it by measurements of 
mutation frequency in the presence of different dos- 
itges of radiation was made by Muller,^ Olson and 
Lewis* reported calculations indicating that in tobacco 
the frequency of “variations” under natural condi¬ 
tions bore about the same relation to their frequency 
following X-ray treatment as did the amount of ioni¬ 
zation in nature to that caused by the X-raying. It is, 
however, uncertain whether or not gene-mutations 
were predominantly involvcwl in this work and whether 
the types of variation in the two cases were compa¬ 
rable genetically. A few months later Hanson and 
Heys* obtained results in favor of the interpretation 

J. MuUer, "Artificial Transmutation of the 
Gene,^’ BcmsNCK. 66, 84-87, 1927; ‘*Th6 Problem of 
Genic Modificatioii,'’ Verhand, d. F. InL Kong. /, 
Vererh., Berlin, 2S4-20O, 1927; “The Production of 
Mutations by Z Rays,” Proo. Nat, Acad, Bou, 14: 714- 
726, 1928. 

» A. B. Olson and G. N. Lewis, ‘ * Does Natural Ionizing 
Badiation Control Bate of Mutation! ” Notwre, 181: 673- 
674, 1928. 

• P. B, Hanson, ‘ * An Analysis of the Effects of Af¬ 
ferent Rays of Radium la Producing Lethal Mutations 
in Drosophila “ (Abstr.), Anat, Bee*, 41: 99-100, 1929; 
F. B. Hanson and F. M. Keys. "An Analysis of the 
Effttsts of Different Bays of Radium in Producing Lethal 
Mutarions In Drosophila/’ Am* Nat., 63; 201-213, 1929. 
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that natural radiation caused natural mutations, since 
their data on beta and gamma rays of radium, like 
the independent work on X-rays reported above, 
showed a proportionate relationship between dosage 
and mutation frequency. Stadler* on the basis of 
preliminary experiments on barley has tentatively re¬ 
ported an apparently similar relation between X-ray 
dosage and mutational effect Still more recently 
Babcock and Collins® have reported preliminary re¬ 
sults that point in the same direction, in that they 
find a difference in mutation frequency between two 
series of flics subjected to differing amounts of nat¬ 
ural radiation which is 2.5 times its own probable 
error. The chance of occiuTcnco of such an outcome 
if there were no real effect is 1 to 10. In their work, 
owing to the small numbers of mutations necessarily 
obtained with such dilute radiation, there can as yet 
be no question of showing a proportionality between 
mutation frequency and radiation. However, the con¬ 
currence of the evidence from all the above sources is 
noteworthy. 

C. P. OUVEH 

IlNivuasiTY or Tmus 

OVARIAN CHANGES DURING PREGNANCY 
IN THE RAT 

In an earlier issue of Sciknoe, Nelson^ reports the 
recurrence of oestrus cycles four days in length with 
copulation taking place at three of the oestrus periods 
in a pregnant white rat. Two instances of copulation 
during pregnancy had been reported by Long and 
Evans,® though no evidences of the normal oestrus 
cycle were noted. In the later report no attempt was 
made to determine the occurrence of ovulation. 

In a preliminary communication® we have noted the 
occuiTenoe of ovogenesis during adult life in the mam¬ 
malia as a rhythmical production wlpch coincides with 
the rhythm of the oestnis cycle. In each oestrus cycle 
a new crop of follicles is formed and a few grow to 
maturity. At each oestrus period ovulation takes 
place, and all the other follicles degenerate within a 
short time thereafter. We have found that this cycle 
of ovogenesis in the rat is not interrupted by preg¬ 
nancy, but continues throughout with the usual four 

^ L. J. StudloT, * * The Bate of Induced Mutations in 
Relation to Dormancy, Temperature and Dosage'' 
(Abstr.), Anat Rec., 41: 97, 1928. 

6 E. B, Babcock and J. L. Collins, '^Does Natural 
lonlaing Radiation Control Bate of Mutation f" Proc, 
Nat Aoad, Soi*, 15: 623-528, 1029. 

1W. O, Nelson: * ‘ Oestrus during Pregnancy,'' Science, 
70: 453, November 8, 1920. 

* J, A. Long and H. M. Evans: "The Oestrus Cycle in 
the Bat and Its Associated Phenomena," Mem. TJniv. 
Oalif., Vol. 6, 1922. 

3 O. Swezy and H. M. Kvans: ' * Ovogenesis in the Mam¬ 
malia," Proo. Xap. Biol a/nd Med., Vol. 27, 1929. 


or five-day periods. At the end of each period ripe 
follicles are present with many smaller follioles show¬ 
ing all stages of degeneration. With the beginning 
of the now cycle at the fifth, the tenth, the fourteenth 
and the eighteenth days, or thereabouts, newly formed 
corpora are found, some of which contain a segment¬ 
ing ovum. These corpora are seldom more than a 
third of the size of the corpora of pregnancy, and 
are often much less than that. The number of large 
follicles produced at each cycle varied from two to 
twelve in the seventy-six rats that were examined at 
all stages of pregnancy from the third day to full 
term. The number of small corpora showed about the 
same range of variation though occasionally aiuall 
follioles were luteinized. 

No changes in the uterus corresponding to those of 
the non-pregnant oestrus cycle were observed. The 
living animals were not examined by means of the 
vaginal smear method. This has been done in hun¬ 
dreds of pregnant rats in our laboratory, however, 
without detecting the typical oestrus changes, though 
it has been noted for many years that at day five 
the smear loses its typical appearance, resembling a 
prooestrus smear, especially in the reduction in leuco¬ 
cytes, though it is not followed by comified cells. In 
their studies of the uterus of pregnant rats, Long and 
Evans® found no evidence of cyclical changes. No 
eggs were found m the tubes, though comparatively 
few of the corpora showed a retained egg. 

Twenty-three of these rats were tested for oestrus 
behavior by being placed in a cage with an active 
male on the fifth day. No evidences of oestrus were 
observed and copulation did not take place in a single 
instance, as shown by the absence of plug and sperm 
when examined on the following day. 

There is no evidence in these animals that the cor¬ 
pora lutea of pregnancy have any eflloct on the pro¬ 
duction of a normal number of follicles and their 
maturation. The evidence also shows that the cervical 
stimulation of copulation at the beginning of preg¬ 
nancy did not result in the delayed production of 
mature follioles, as these were present at the fifth day 
in eight rats. It also indicates that the presence of 
fairly large follicles in the ovary is not sufficient to 
produce oestrus changes in the uterus or oestrus be¬ 
havior in the animal, although corpora lutea are 
actually developed from such follicles. Cyclical 
changes thus occur in the ovary during pregnancy, a 
condition which has hitherto been supposed to suspend 
those changes. 

Omvs SWRET 
Hbbhbrf M. Evans 

Department op Anatomy, 

University or Oauvornu 
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PROBLEMS OF THE GLACIALIST^ 

By FRANK LEVERETT 


A YEAR ago, at the New York meeting of this asso¬ 
ciation, I discussed the Pleistocene glaciation of the 
northern hemisphere, as a contribution to the sym¬ 
posium on the centenary of glacial geology. This 
year I will take up some of the problems oonfront- 
ing the glacialist. Last year’s paper outlined the re¬ 
sults of past work. The present paper endeavors to 
outline future work. Some of the problems are mat¬ 
ters of local application, but the majority of those 
here considered are of world-wide bearing. 

Thb Pbobucm of Glacial Epochs 

Inasmuch as the normal climate of the earth has 
been non-glacial the cause for glacial epochs has ex- 
oited wide interest, and its solution has been attempted 
by a wide range of students, ineluding astronomers, 

' Address of the retiTing viec-president and chairman 
flf Section E—Geology and Geography, American Aaso- 
ciStion lor the Advaneement of Science, Des Moines, 
Iowa, December 80, 1029. 


physicists and biologists, as well as geologists and 
climatologists. Unfortunately, the climatologists, who 
should bo the leaders in this study, have been bafiSed 
by the complexities of climatic factors. They differ 
widely in the interpretation of present climate, as well 
as in that of past climates. Some of the leading ones 
have opposed their speculative views to the plain 
teaching of observations on the existing ice sheets, as 
has been clearly shown by Hobbs in his recent book 
on the glacial anticyclones.^ The doctrine of oireum- 
polar cyclones, to which Ferrel Maury and James 
Thomson contributed in the 1850 ’b, was still supported 
by Hann in 1897, when he wrote in his “Klimatologie” 
(p. 643): 

The whole Antarctic circumpolar area presents us, as 
already stated, with a vast cyclone, of which the center 

***The Glacial Anticyclones: The Poles of the 
Atmospheric Oireulation," Utdv. of Michigan Studies, 
Scientmc Series, VoL IV, 1926, by WUlfiim Herbert 
Hobbs. 
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Sfl At the pole, -while the westerly winds eiroulate around 
it. 

After obBervatione on the Antarctic continent by 
membera of Scott’s expedition had clearly indicated 
that an anticyclone, and not a cyclone, lies over that 
continent, Hann, in correspondence with the British 
Meteorological Office, granted the presence of an anti^ 
cyclone on the immediate surface of the continent, but 
maintained that at a moderate elevation the cyclone 
must reestablish itself, there being no chance for the 
existence of a real continental anticyclone. Because 
of the strong influence of Hann the true aigniflcance 
of the anticyclonic winds was not grasped by the 
members of that expedition, nor by Sir Napier Shaw, 
the director of the British Meteorological Office, who 
prefaced the report on meteorology by a statement 
consistent with Hann'a idea of a shallow anticyclone. 
Meinardus has aimilariy interpreted results of the Ger¬ 
man expedition under Drygalaki. When speculative 
ideas thus control the interpretations of observers it 
is no wonder that progress has been slow toward a 
proper understanding of our present climate. Such 
an understanding will be difficult enough if observa¬ 
tion is made the basis for interpretation. In this con¬ 
nection 1 would remark that the existing ice^sheets 
probably hold the key to a proper solution of the 
climatic conditions of the glacial epochs. The strik¬ 
ing difference between the polar and equatorial re¬ 
gions which prevails to-day is in sharp contrast to 
that of the non-glacial periods and represents the 
waning phase of the Pleistocene glacial epoch. The 
existing ice-sheets also are likely to throw light upon 
the method of growth and the movement of the Pleis¬ 
tocene ice-sheets. Rapid advance in our knowledge 
may be expected now that the aeroplane can be 
pressed into service and radio communications 
established. 

It seems to be fairly well established that such 
astronomical factors as variations in the eccentricity 
of the orbit of the earth, the precession of the equi¬ 
noxes and changes in the plane of the ecliptic, which 
at one time were considered by glacial students as of 
dominant influence in glacial epochs, are subordinate 
to the geographical conditions, and only at times sup¬ 
plementary to them. The recurrence of glacial stages 
in the Pleistocene epoch does not correspond, even 
rudely, to the calculated times of greatest eccentricity 
of the earth’s orbit, nor was there an alternation of 
glaciation in the northern and southern hemispheres 
during a precession cycle. It is known that a glacial 
stage required a much longer period than half of the 
precession eycle. Attempts to ffx glacial chronology 
in terns of these astronomieal factors are without sup¬ 
port and entirely misleading. It is not so easy to di^ 
pose of another astronomical factor—the variattpn in 


tVPt; on, Ho, im 

aoiar radiation. So far as known, thm variation is 
very slight, but observatiotis cover eo brief a period 
that it can not be assumed that the full amoumt of 
variation is known. There is a possibility that Uds 
factor has had considerable influence on the clinudie* 
Should terrestrial factors, when fully evaluated, prove 
inadequate to account for the conditions attending a 
giaoial epoch, it may be necessary to fall back On 
solar variation. But even then it may be 
of demonstration. 

The hypothesis of continental drift, made prominent 
by Alfred Wegener, was given consideration as far 
back as 1866, when Sir John Evans presented a paper 
before the Royal Society a Possible Cause for 
Climatal Changes,” which is published in abstract 
in the Geoloffieal Maga£ine for that year. Wegener’s 
hypothesis was made the subject of discussion in a 
symposium participated in by fourteen scientists and 
published by the American Association of Petroleum 
Geologists in 1928 in a volume of 240 pages. Weg¬ 
ener contributed a brief paper of flve pages, designed 
to meet objections to the hypothesis and to call atten¬ 
tion to recent geodetic surveys in Greenland that 
seemed to him to support it. He flrst presented the 
hypothesis in 1912 in Petermanns Mitteilungen. In 
1915 he brought out a book, Bntstehung der 
Kontinente uud Ozeane.” This went to a second 
edition in 1920 and a third in 1922 and was trans¬ 
lated into English in 1924. It appears to have met 
with favorable consideration by many European stu¬ 
dents, but it has not been so well received in America. 

It is not my intention to go into the discussion 
of the Wegener hypothesis further than to indicate its 
irrelevancy so far as applied to the several stages of 
Fieistocene glaciation. It assomes a migration of 
the north pole from a position west of Greenland 
eastward over that island into the Arctic Ocean and 
then northward to its present position. It interprets 
the glaciation to have started in the northwestern port 
of the North American continent and extended east¬ 
ward across the continent and Greenland into Europe. 
M^ntUne Greenland became separated from Scandi¬ 
navia by a westward drifting, thus giving the Atlimtic 
a northward extenrion. Jt fails to recognise that ^e 
drift sheets, both in North America and in Europe? 
show a repetition of glaciation at widriy separated 
intervals, and that successive glaciations covmred es¬ 
sentially the same parts of each continmit* So fkr As 
the last two glacial stages in North America dpn- 
eemed, the Laurentide ioe-sheet made a gvowth troAi 
east to west, or in the reverse direetiem fxw ibsit 
eated by Wegener. Were eontipentat 
dominant factor it woidd be naammf > ^ 
pole westward in our ^linoiafl and 
stagea Bui in view of wtot is 
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tb» gloAliJ sQ^omion m Europe and Ameriea l^e 
Wagener hyiiatlMis is poraly fantoitic and scarcely 
WDTtiiy of oonsideration in this connection. 

Tine Wegener conception that the opening of the 
North Atlantic took place in Pleistocene time through 
a westward diiftiog of Greenland is opposed by the 
distribution of the Pleistooeae isotherms. In last 
yearns paper the following statement was made on 
this point; 

It is a matter of some signidcance, concemhig the in- 
duence of planetary winds on the oceans in the glacial 
epoch, to note that tiie southern limit of glaciation on 
the EuTopean side of the Adantic is 10* to 12* of lati¬ 
tude farther north than on the North American side, 
from which it may be inferred that the isotherms showed 
a difference in latitude on opposite sides of the Atlantic 
similar to what is found to-day. This relation shows 
clearly that the warm waters were driven northeastward 
acroas the north Atlantic by winds in the Pleistocene 
glacial stages about as they are to-day. 

Wegener’s claim that longitude determinations in 
Greenland support his view of continental drift, and 
show that it is still continuing, has been analyzed by 
Sir Charles Close, director general of the British 
Ordnance Survey, who finds that the differences are 
all within the limits of probable error and are not 
sufficient to prove westerly drift.® 

Marsden Manaon has brought out an elaborate hy¬ 
pothesis of geological climates, in a series of papers 
appearing in the American Gitologist in 1890, based 
on the r&le of clouds as reflectors of solar radiation 
and of terrestrial radiation in conjunction with an 
assumed gradual waning of the internal heat of the 
earth. As a consequence of this cloud envelop it is 
inferred that, prior to the glacial epoch, the earth 
did not have the present sharply distinguished trop¬ 
ical, temperate and frigid zones. The conditions are 
most nearly realized at present in the equatorial raiu 
belt, in vriiich the land is maintained at the same 
temperatures aa the neighboring ocean. While the 
solar radiation was greater in the low latitudes, the 
earth heat was not thus restricted, but was as great in 
high laUtndes as in the equatorial region. The 
Permo-Carboniferous gflaeiation coincided to some 
degree wiUi the present subtropical high-pressure 
belts, and it is fbooght that odd anticyolonie winds 
cooled the land tnost rapidly in those belts. After 
this the tenrestrial radiation gradually diminished 
until the polar oceans became eold and the Quater- 
uary gliu^tion f^towed. This glaciation was cen¬ 
tered in the edd temperate belt of greatest precipita¬ 
tion, wbi^ it is thought still overeaat with a 
dohd b^ ^ith progressivet eooUng of the oceans, 
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the evaporation failed to supply sufficient moisttire 
to maintain this doud belt, and glaciation passed into 
the waning stage. It is still continuing in diminish¬ 
ing degree. The distribution of fOssil plants and 
delicate marine organisms is such as to indicate that 
over long periods the present degree of cUmatic 
zoning was not in vogue. But it is a question 
whether cloodmess has been the controlling factor ia 
giving this condition. The following statement con¬ 
cerning Manson’s hypothesis is from the pen of C. E. 
P. Brooks, the British meteorologist:* 

The theory is interefiting, but there are some insuper' 
abto difficulties. With warm oceans and an unbroken 
cloud canopy, the land surfaces, unless at a great alti¬ 
tude, would not be likely to freeze; the conditions are 
most nearly realized at present in the equatorial rain belt, 
in which the land is maintained at the same temperature 
as the neighboring oceans. '^Cold anticyclonie winds” 
presuppose cooling by radiation. Even if under world¬ 
wide isothermal conditions the pressure distribution could 
remain unaltered, which is highly improbable, we must 
suppose either that the anticyclone would break down the 
cloud canopy, in which case the tropical sun would cer¬ 
tainly prevent glaciation, or that the clouds would remain 
in spite of the anticyclone, in which ease the descending 
air would not be cold. Finally, the moist conditions sup¬ 
posed by Marsden Maneon to have prevailed during the 
warm periods are in direct opposition to the dry condi¬ 
tions demonstrated by the geological evidence set out in 
the Introduction. 

It was pointed out by Brooks in the introduction 
to the volume just cited that the predominant fea¬ 
tures of the normal geological climate were warmth 
and dryness. ^‘Deserts have apparently existed 
throughout geological time, but during most of the 
warm periods, and especially in the Mesozoic, they 
expimded greatly, extending from the sub-tropical 
regions far into the present temperate zones.” It is 
probable that existing ice-sheets are responsible to a 
high degree for the present strong contrast in climatic 
zones. On this point Hobbs has expressed the fol¬ 
lowing opinion:® 

The atmospheric circulation is given its vigor at the 
present time not alone through a pushing upwards of 
sumnts within the tropics as a consequence of exeessive 
insolation within that region, but also by a pulling 
down by the refrigerating engines of the continental 
glaetera. . . . 

During both the Permian and the Pleistocene geological 
periods there were vast continental glaciers in addition to 
those udiieh were located over the Antarctic and Green¬ 
land. Presiunably there was glaciation of these 
iiaae there were lee^eets in lower latitudes. The 

the pp. 145-146. 

k'^GFtsoial Aatieydones: The Poke of tiw Aritu>flph4(ria 
Oknulaticm,” pp. 166-169. 
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flueiLoe of these vast domes of iee in stimulating a vigor- 
OUB circulation must have been of the utmost importance, 
and the zonal distribution of climates should in conse' 
quence have been so much the more pronounced. 

That the present zonal contrasts are connected with 
glacial climate is expressed in papers by leading 
American paleontologists which have appeared since 
Manson’s hypothesis was brought out.® Of strikingly 
different attitude is the recent work by Koppen and 
Wegener, “Die Klimate der geologischen Vorzeit,” 
Borntraeger, Berlin, 1924, which assumes that at all 
times in the history of the earth the same climatic 
contrasts have been exhibited. They also state that 
the changes of climate for a given region are to be 
interpreted as due to continental drift.^ 

A leading hypothesis based upon atmospheric con¬ 
ditions pertains to variations in the amount of carbon 
dioxide and of water vapor in the air, which was 
brought out by Arrhenius in 1896* and subsequently 
elaborated by Chamberlin.* It is suggested that the 
cold periods were characterized by a depletion of the 
carbon dioxide and warm periods were times when it 
was more abundant in the atmosphere. This deple¬ 
tion it is thought might be due to geological processes, 
the formation of coal and limestone being cited by 
Arrhenius, and the weathering of rocks made promi¬ 
nent by Chamberlin, as well as the agency of organ¬ 
isms, Variations of volcanic activity are also con¬ 
sidered of importance. Chamberlin also developed 
an elaborate interpretation of the effect of the varia¬ 
tions in carbon dioxide upon oceanic circulation, and 
showed that a reversal of the oceanic circulation might 
give rise to warm periods in high latitudes. This hy¬ 
pothesis has the advantage of being world-wide in its 
application and thus meets a need that is not met by 
hypotheses based chiefly upon local geographic influ¬ 
ences. There is, however, considerable doubt ex¬ 
pressed by meteorologists as to carbon dioxide having 
the influence attributed to it by Arrhenius and Cham¬ 
berlin. Angstrom maintains that the absorption ef¬ 
fects attributed by Arrhenius to carbon dioxide are 

• See David White and P. H. Knowlton, ^'Evidences 
of Paleobotany as to Geological Climate,'' Schnok, n. s., 
Vol. 31, 1910, p. 760. P. H. Knowltqn, Evolution of 
Geologic Climates," Bull, Geol. Soc. Am., Vol. 80, 1919, 
pp. 499-566. Charles Sohuchert, "Climates of Geologic 
Time." Smithsonian Report, 1914. pp. 277-311. 

» "In dicftem Buche werden die vorzeiUichen Klima- 
wechael unter den Voraussetsungen der Theorie der 
Eontinentenverschiebung behandelt, die hier als richtig 
smgenommen wird" (page 1). 

BSvante Arrhenius, "On the Influence of Carbonic 
Acid In the Air upon the Temperature of the Ground," 
Pfta. Uag. (5), Vol. 41, 1896, pp. 237-270. T. C. 
Chamberlin, "An Attempt to Frame a Working Hy¬ 
pothesis of the Cause of Glacial Periods on an Atmos¬ 
pheric Basis," /our. Geol., Vol. 7, 1899, pp. 545-584, 
067--686. 


principally due to water vapor** The water vapor 
content is determined by the amount of radiant en- 
ergy received from the sun. Its variations are not^ 
therefore, an ultimate cause for climatic variations. 
It has been pointed out by Humphreys that an in¬ 
crease in carbon dioxide could only affect the tempera¬ 
ture by absorption at high levels in the atmosphere 
where water vapor is nearly absent, and he concludes 
that carbon dioxide can never have been an impor¬ 
tant factor in climatic variations.^® A similar view 
is expressed by Brooks,who grants that the quantity 
of carbon dioxide may have had considerable varia¬ 
tion, but that these variations could not have had a 
great climatic effect, for the part of the terrestrial 
radiation taken up by carbon dioxide is almost com¬ 
pletely absorbed by water vapor, and no increase in 
the amount of carbon dioxide could appreciably in¬ 
crease the total absorption. 

It has been shown by several students that volcanic 
dust in the atmosphere is likely to have had a cooling 
effect, because of a scattering and reflection of solar 
radiations which it occasions. Benjamin Franklin sug¬ 
gested that the severe winter of 1783-84 might be due 
to great quantities of volcanic dust in the air. Obser¬ 
vations on the eruption of Katmai in 1912 showed 
that the Katmai dust reduced the solar radiation 
reaching the earth by about 20 per cent,, which if 
long maintained would lower the mean temperature 
of the earth about 10° F., an amount sufficient to 
initiate an ice-age.^* 

In view of the dissenting opinions among those who 
have given most attention to the effect of variations 
of the amount of carbon dioxide on climate it seems 
necessary to hold this hypothesis and that of volcanic 
activity as a factor in glacial climate open for further 
light. 

One of the most signifleant contributions to the 
problem of glacial climate has been made by C. E, P. 
Brooks in his recent volume, ^‘Climate through the 

BEnut Angstrom, "Dber die Bedeutung des Wasser- 
dampfes und der Kohlens&ure bei der Absorption dsr 
ErdatmoBphttre, ” Ann, der Fhyeik (4), Vol. 3, 1900, ^ 
720. See also Hann's "Handbook of Oimatology,'' 
1903, p. 399. 

10 w, J. Humphreys, "Physios of the Air," 1920, 

C. E. P. Brooks, "Climate through the Ages," 1926, 
pp. 132-133. 

IS For discussions of this subject see: 0. G. Abbot and 
F. B. Fowle, "Volcanoes and Climate," Ann. Astrophyt* 
Oba Smithsonian Inst, 1913, and Smithsonian hHso. OoU- 
No. 29, 1913. W. J. Humphreys, "Volcanic Dust and 
Other Factors in the Production of Glimatie Changes, and 
Their Possible Relation to Ice-ages," /our. FfwMm 
Inst., Vol. 176, 1913, pp. 131-172. Also /our. WaeK 
Acad, Sci„ Vol. 3, 1913, pp. 385-371. C. E. P. BtocAa 
"C limate through the A^," 1926, pp. 133-186. M* 
Arctowaki, "Volcanic Dust Veils and diina^ Var^r 
tioas," Annals K. 7. Aoad. Soi., VoL 26, 1915, pp. 119- 
174. 
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Ag6fl>" noted a^bov6. He points ont that glacial 
periods have occurred at times of high altitude of the 
land, while non-glaeial periods are times of relatively 
low relief. He also expresses the opinion that in 
periods of low relief the barometric depressions, or 
cyclones, were less definitely developed than in periods 
of high relief and that storms were the thunderstorm 
type rather than long steady rains, such as are asso^ 
dated with the passage of barometric depressions. If 
the relief were sufficient in the district traversed by 
the cyclonic storms to cause precipitation as snow 
thn)ughout the winter months, there would be a ten¬ 
dency to lower the temperature over the bordering 
seas and cause them to become ice-covered. When the 
ice cover reached a certain size the temperature on its 
edge would fall below the freezing-point of sea water, 
and it would continue to expand owing to the lower¬ 
ing of temperature which the ice itself introduced. 
By a series of mathematical calculations it is shown 
that a great climatic efi’ect may follow such a cover¬ 
ing of the polar oceans with ice, so it is merely a 
matter of getting the freezing process started. This 
might be brought about by only a slight general lower¬ 
ing of the earth’s temperature. It is estimated that 
if the present average elevation of 2,600 feet were to 
be increased to 3,600 feet the effect on cloudiness, 
evaporation and area above the snow line would pro¬ 
duce a lowering of temperature somewhere between 
5° and 16® with a probability of about 9® F. While 
elevation is, by itself, and directly a very important 
factor in climate, it also causes, secondarily, changes 
in distribution of the land and sea, in the course of 
ocean currents, etc,, all of which must be considered 
in accounting for the glacial epochs. 

None of the hypotheses of purely terrestrial appli¬ 
cation appears to satisfactorily account for the great 
climatic fluctuations that characterized the Pleistocene 
glacial epochs. The glacial stages were interrupted by 
long intervals in which the temperature appears to 
have been similar to the present and the ice-sheets 
reduced to their present dimensions, if not more com¬ 
pletely dissipated. It is difficult to picture geographic 
changes of sufficient influence to meet the conditions, 
though Brooks maintains that they need not be of 
great magnitude. He recognizes, however, that mea¬ 
surable climatic changes in historic time have had no 
basis in geographic changes and calls in extra-terres¬ 
trial influences to account for them. It is also difficult 
to picture changes in the amount of carbon dioxide 
resulting from variations in weathering processes or 
from volcanic eruptions of sufficient importance to 
meet the conditions. It is becoming increasingly ap¬ 
parent that some peculiar combination of several fac¬ 
tors is necessary to account for the climatic variations 
in a glacial epochs The key to this combi¬ 


nation is yet to be discovered. It probably will be 
found when the factors affecting present climate are 
more fully understood. 

As indicated above, it is probable that observational 
data on the existing ice sheets will aid in the inter¬ 
pretation of conditions attending the Pleistocene and 
earlier ice-sheeta. At my request, Professor W. H. 
Hobbs has kindly outlined the lines of study that seem 
most desirable, as follows: 

Extension of obserrational data on existing continental 
glaciers; 

(1) Moasuroment of ice movement within the marginal 

portions. 

(2) Determination of depth of ice to rock base by echo 

method. 

(3) Determination of snow density in all sections and 

structure beneath by the Ml. Eose method. 

(4) Determination of time and place of snow precipita¬ 

tion over the ice-sheet and redistribution as drift 
snow. 

(6) Evidences of fusion of surface snow on the ice- 
sheet. 

(6) Measurements of outward radiation from the sur¬ 

face of the ico-sheet compared to land (bare or 
snow covered), to sea water and to sea ice. 

(7) Exhaustive study of the glacial anticyclone from 

weather stations upon and about the ice-sheet with 
aid of pilot and sounding balloon studies of the 
upper air. A station within the interior to be 
compared to nerological stations about, but close 
to, its borders. Variations in the energy of the 
mechanism, with corresponding variation in the 
dimensions of the model, should be studied (winter 
and summer seasonal changes). 

For such studies the Greenland ice-sheet offers better 
opportunities, because of its greater accessibility, and its 
simpler model. It seems to lack the interior mountain 
ranges, which greatly complicate the problems of the 
Antarctic, Aerological stations about but above its bor¬ 
ders should toll as much. 

WORIiD-Wn>B COEBBLATIONS OF GlACIAL StAGBS 

While it is coming to be generally recognized that 
the Pleistocene glaciation was interrupted by rela¬ 
tively warm interglacial stages, much is yet to be don© 
to clear up the correlation of glacial stages in the 
different areas of glaciation. There is still only a 
partial correlation of the stages in the Scandinavian 
fleld with those of the Alpine field. There is similar 
uncertainty as to correlations between certain drifts 
in the eastern and western parts of the Laurentide 
area of glaciation in North America. It will be well 
to settle the correlations within each of these eemti- 
nents as a preliminary to full correlations between tiie 
continents. The clearing up of these correlations be¬ 
tween Europe and America and between the glacial 
sti^B of the northern and southern hemispheres is 
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probably merely a matter of more detailed study of 
the glaeial and interglacial deposits in the several 
fields. 

Iaxgth of Pleistocenh Qlaoial and Intbb- 
oi^ciAii Stages 

The length of time involved in the Pleistocene 
glacial epochs with included interglacial stages, has 
been variously estimated, though there seems to be a 
general consensus of opinion that at least a half mil¬ 
lion years would be required for the changes wrought 
since the earliest drift of Europe or of North America 
was laid down. Some students are inclined to double 
the time and put the beginning of the glacial epoch 
back a full million years. The main basis for esti¬ 
mates of tile time involved has been the amount of 
erosion and degree of weathering that have taken 
place in Pleistocene time. The length of interglacial 
firtages has been determined by a comparison of the 
erosion and weathering of the drift of a given glacial 
stage with that of the next sucoeeding glacial stage, 
allowance being made for the probable time involved 
in the glacial stage. This allowance, however, is a 
difficult matter to estimate. To properly measure a 
glacial stage one must determine the time involved in 
the advance to the culminating position, and the time 
involved in the development of moraines formed in 
the course of the waning part of the glaciation, as 
well as the time between successive moraines. The 
measurement of the varves, or annual deposits of 
laminated clays, introduced by De Geer in Europe 
and North America, and carried on widely by Antevs 
in the United States and Canada,*® pertains to the 
time involved in the recession from one moraine to 
another, but not the time involved in forming a mo¬ 
raine. In some cases also a roadvanee of the ice 
border has buried part of the record of the recession. 
An entire glacial stage is likely, therefore, to require 
several times as long a period as that measurable by 
the varves. The time involved in the reocasion of 
waterfalls, such as Niagara and the Falls of St. An¬ 
thony, also covers only a small part of the waning 
stage, and the estimates are of chief value in giving 
a measure of postglacial time. From these estimates, 
oombined with a study of the erosion of the latest 
drift sheet, it is calculated that it requires about 10,- 
000 yeai*s to effect one foot of average erosion of the 

Gerard Be Geer, * * A Geochronology of the Last 
12,000 Years,Corapt© Rendu du Xlth Congrds Gdo- 
logique International, 1910, pp. 241*258. The studies 
were begun by Be Geer in 1879 and the results appear in 
pvpm in the Swedish language beginning in 1882. 
Ernst Antovs, “The Last Glaciation,” Am. Geogr. Soo'y, 
Research S©r. No. 17, 1928, 292 pages. See also “The 
Recession of the Last Ice*sheet in New England, *' Ditto, 
No. 11, 1922, 120 pages. Also Canada GeoL Survey, 
Memoir 140, 1925, 142 pages. 


tiM. On this bams the IQinoian tOl, with an estSingM 
erosion of fifteen feet, wtmld be 160,000 yehars bid, 
and the Kansan till, with an estimated erosion of fifty 
feet, would be 600,000 years^ These estimates ato 
perhaps of some value in giving a roiigh approxima* 
tion as to the time involved, hut should be supplanted 
by mere refined methods of measurement. It is alho 
important, as above noted, to work out some metbod 
for estimating the time involved in the glaeial stage, 
and determine what proportion of the Pleistocene 
glacial epoch was under glacial conditions and what 
under the relatively warm interglacial conditions. 
Muoh is yet to be learned as to the periodicity of 
moraine development. It also is a matter of impor¬ 
tance to determine why certain districts have a fuller 
series of moraines than neighboring ones. Our studies 
have shown how the ioc-aheet distributed moraines but 
not why it did so. 

Relation of Glaciation to Pleistocene 
D lASTROPHlSlC 

It is well established, through a study of tilted 
shore-lines, that the interior part of the glaciated 
districts in northeastern North America and in north¬ 
western Europe have risen several hundred feet sinee 
the ice-sheet melted from them. They appear to have 
only partially recovered an altitude they possessed 
prior to the glacial epoch. The depression of the 
land is referred to weighting of the ioe-sheet, and its 
recovery to relief from weighting. The presence of 
thick deposits of drift and of bodies of water in the 
lake basins is thought to have influence in preventing 
a oompleto recovery of the preglaoial altitude. 

The study of the shore-lines of the glacial lakes has 
brought out a marked lack of correspondmioe between 
the area of ice weighting and the uplifted area. It is 
found that the ahorc^lines show no tilting in the south 
half of the Lake Michigan basin, nor in all the Erie 
basin except the northeast end. Yet the ioe-sheet ex¬ 
tended far beyond the limits of these basins, and must 
have been thouisands of feet thick in the parts un¬ 
affected by tilting. These studies and studies in other 
basins occupied by glacial lakes have shown that the 
uplift extends only a short distance beyond the Pira- 
Cambrian lands into the lands covered by PaJeosoiC 
formations. There appears to be a closer correapo^- 
dence with the border of Precambrian lands than 
with the amount of iee weighting. It appears itoA 
ice weight was inmiMcient to cause aaoh a di^^kreeriim 
in the stable areas covered with sedimentary Paleps^ 
formationB as it was able to produce in the 14(1^ 
eroded Precambrian areas. There k thus 
problem in the relative etobiliiy 
fmt ero^ hnd one in wlueh 
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miilAied. A v^tei&nt paper by Bowie deals with this 
matter^ as mdioated by the following quotation 

The term residual rigidity is trequBnily used in discusS’ 
Ing earth problems. A material that is said to have re¬ 
sidual rigidity is supposed to resist deformation unless 
the force exerted on it approaches the elastic limit of the 
material. In this sense the Tesidual rigidity is eqolva' 
lf?Dt to the term strength, . , . 

It vrould seem probable that the strength of the crust 
under the sedimentary aone should have been augmented 
rather than decreased by the consolidated sedimentary 
material. . , . 

If there are any weak sones of the earth's crust it 
would seem that they underlie the regions which have 
uiidorgono great erosion. 

In this counoetion Attention is directed to an er¬ 
roneous map^® prepared by a leading American gla- 
cialist, in which isobaaes of postglacial uplift are made 
to correspond to an estimated thickness of the ice- 
sheet in the region cast of the Mississippi River, thus 
disregarding the results previously published of ob¬ 
servations showing that there is no such close corre¬ 
spondence. No progress can be made where office 
speculation is substituted for or given more weight 
than field studies. 

Thb Loess Phoblbm 

Although loess is now generally recognised to be a 
wind deposit, it seems to have been developed under 
conditions I'elated to if not dependent upon glaciation. 
In America its distribution along main watercourses, 
such as the Mississippi and Missouri valleys, and its 
northward limitation on the border of the glacial de¬ 
posits led to an early interpretation that it was trans¬ 
ported by streams heading in the ice-sheet. The Mis¬ 
sissippi valley was supposed to have been down to 
a level low enough to give rise to fluvio-lacustrine 
conditions. Similar views were held by European stu¬ 
dents as to the distribution of the loess there. It soon 
became evident, however, that the distribution of the 
loess and also its fossil content favor deposition on the 
land, and that it was redistributed by streams down 
the valleys. It has also been determined that the 
greater part of the loess of the Mississippi basin was 
brought in from the semi-arid plains to the east of 
the Rocky Mountains, only a minor part being derived 
from the glacial deposits. The European and Asiatic 
oeas deposits were also found to have been derived 
mainly from semi-arid districts, 

5)he ^ef problem now seems to be in reference 
to the tiiue of deposition of loess in relation to glacial 

of Weakness in the Earth's 
h, Vol. ro. 1929, pp. 699-^92, 
of Anierica, Vol 29, 1916, p. 202, 


stages. By some stndents loess deposition is oob^ 
sidered a forerunner of gladatiou and to some degree 
dependent on the conditions that produced glaciation. 
In places it seems to correlate with the culmination 
of a glacial stage. Such is the case on the early Wis¬ 
consin drift in Illinois, there being loess on the un- 
weathered surface of the drift near its border. The 
waning part of a glacial stage seems to have been 
characterized by more humid conditions than attended 
the culmination, the glacial drainage being more 
vigorous. Such being the case it probably would be 
an unfavorable time for loess deposition. The mol- 
luscan fauna of the loess is very similar to the present 
fauna of the region and thus of a more temperate 
type than seems consistent with a glacial stage. This 
has been the main reason for giving it an interglacial 
position. Much, however, is to be ieamed as to the 
degree to which such a fauna would accommodate 
itself to climatic changes. 

It is well established that there have been two if 
not three periods of extensive loess deposition on or 
near the border of the drift sheets in Europe and in 
North America. It will be of importance to determine 
whether these periods can be correlated on opposite 
sides of the Atlantic. Such correlations will depend 
upon the success achieved in correlating the drift 
sheets with which the loess deposits are associated. 

The characteristics of loess are so different from 
those of other wind deposits as to raise the question of 
its mode of transportation. It possesses a homogeneity 
that is strikingly in contrast with the heterogeneous 
material now swept by the wind over the surface of 
the ground. It also is of much finer material than 
dune sand. It seems to be a dust that would be sus¬ 
ceptible to long-distance transportation, and its wide 
distribution as well as its composition support such a 
history. It appears to have settled on the land which 
it covers and not to have been swept across it. In 
general, it forms a continuous sheet, allowance being 
made for subsequent erosion. But on the outskirts 
it is more patchy. Some of this patchiness may be 
due to subsequent sweeping by surface winds. There 
are atripa of loess-free land alternating with loess- 
covered strips in such manner as to indicate much 
diversity in wind effect, the loess-free strips having 
been exposed to strong wind action from which the 
loeas-eovered strips were protected, pcihaps tjirough 
some difference in vegetation. Such features are well 
exhibited in northeastern Iowa, near the border of the 
Iowan drift* They may prove to be related to wind 
action from the Iowan ice. 

RlEUATiO» OF MaIT TO THB OlACIAL EpOOH 

The evolution of man from lower animal forms 
appears to have taken place at least as far back Aa 


^ ** WiiHom Bowls, 



54 


SCIENCE 


[VOL. txxx, Ko. 


the early part of the PleUtocene epoch. Some stu¬ 
dents hold the opinion that the human stage was 
reached at a much earlier time. The skeletal remains 
of man imbedded in deposits of early and middle 
Pleistocene age in Europe, the Heidelberg, Sussex 
and Neanderthal remains, arc of a crude type com¬ 
pared with those of the late Pleistocene Cro-Magnon 
race and suggestive of a lower order of mentality. 
It is a matter of importance to determine whether the 
inhospitable conditions of the glacial epoch stimulated 
niental development or had instead a brutalizing 
effect. Did the cruder races become exterminated 
under the adverse conditions attending glaciation, or 
instead did they develop into the superior types of 
men that hold possession of Europe in late glacial and 
early postglacial time? It is a question whether the 
highly developed Cro-Magnon race was evolved under 
these adverse conditions or whether its development 
took place in a pail of the earth where the climat<» 
was more genial and from which the race migrated 
into Europe as climatic conditions there became more 
favorable. As the race showed a strong artistic bent 
its origin may bo determined by a wide-spread study 
of the works of art of primitive people. 

There appears to be as yet no clear evidence of 
human occupancy of the American continent during 
the glacial epoch. There have been frequent reports 
of the finding of chipped implements in the glacial 
gravel, and in the loess, but examination into the 
evidence by archeologists and geologists has led to 
the conclusion that the implements had been recently 
imbedded. 

Probt^ms op Glacial Oscillations 

Attention was called in the discussion of the dura¬ 
tion of the glacial epoch to the lack of knowledge of 
the length of time involved in forming a terminal 
moraine. There is also a lack of knowledge as to the 
cause for the oscillations of the ice border so clearly 
shown in the waning part of a glacial stage. Many 
moraines show a read van ce of the ice border. These 
readvaucea are separable into major and minor ones. 
The moraines forming the limits of the middle Wis¬ 
consin and the late Wisconsin drift illustrate the 
major class and mark a pronounced readvance of the 
ice border, also considerable shifting in the direction 
of the icc movement. It is on the basis of these re- 
advances and realignments that the middle and late 
Bubstages of the Wisconsin glacial stage have been 
recognized and named. The minor readvanees amount 
usually to but a few miles, but like the major ones 
they serve to show that there was some factor in 
operation to intensify glacial conditions at certain 
tiiDes during the waning part of the glacial stage. 
The geographic factors are unlikely to have varied 


in such way as to cause this oscillation of the ice 
border. Nor do atmospheric factors, such as varia¬ 
tions in the carbon dioxide or in the presence of vol¬ 
canic dust, seem likely to have played an important 
part in intensifying glacial conditions. Seemingly it 
must be a climatic cause; yet the nature of the cli¬ 
matic cliange remains a problem. 

Origin of Drumlins, Kames and Eskebs 

Widely different interpretations of the origin of 
these features are found in the glacial literature, Euro¬ 
pean as well as American. It is probable that some 
drumlins arc due largely to erosion by the ice-shect, 
while others are of constructional type, built up be¬ 
neath the ice-sheet. Karnes are likely also to have 
had more than one method of development. In some 
cases they are evidently the product of drainage in 
connection with an active phase of the ice border, for 
they show disturbed stratification, apparently due to 
an advance of the ice border. This has given them 
greater relief and incorporated till with the gravel. 
In other cases where composed entirely of gravel and 
sand in undisturbed position there may have been a 
stagnant or stationary position of the ice border. 
The long gravel ridges known as eskers, while proba¬ 
bly formed by streams flowing within or beneath the 
ice-sheet, can scarcely have been formed from end to 
end at one time, even though the ice-sheet had become 
stagnant. The upper ends are probably of later de¬ 
velopment than the lower, there being a lengthening 
headward with the recession of the ice border. Long 
eskers are in many cases diversified by a plexus of 
ridges, occurring at short intervals. The plexus may 
mark the starting of a new system of drainage within 
the ice-shcet not far back from the ice border. De¬ 
tailed study should clear up the manner in which these 
ridges wore formed. 

Origin of Gumbotil 

In a part of the Mississippi drainage basin, chiefly 
in Iowa, Missouri and Illinois, the surface of the 
Illinoian, Kansan and pre-Kansan drifts, where ex¬ 
ceptionally flat, is characterized by a gummy gray 
clay to which Kay has given the name gumbotil.^® It 
is interpreted by him to be mainly the product of 
weathering of the surface portion of the drift, and 
its thickness to be a measure of the time involved in 
its development. It has a thickness of two to five 
feet on the Illinoian till where best developed and 
a greater thickness on the Kansan and pre-KaneftB 
tills. Its greatest thickness is on the flat divides on 
the Kansan drift of southern Iowa and northern 
souri, where it commonly is about eight feet and 

G. F. Kay, SoibnO*, n. Vol. 44, 1016, pp. 667- 

688. 
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oeeaEionally twelve feet or more. It is singularly 
laoking in coarse pebbles, even in places where the 
underlying drift carries coarse pebbles of quartzite 
which would be likely to withstand dissolution for a 
much longer period than is embraced in the Pleisto- 
cene glacial epoch. There are small quartz pebbles in 
the deposit at all levels, but large pebbles are only 
found close to the underlying till. The thickness of 
the gumbotil decreases in passing northward, but it 
has been found on the Kansan till in northeastern 
Iowa beneath the Iowan till. It is, however, not so 
thick there as it is beneath the Illinoian till in south¬ 
eastern Iowa, or beneath the loess in other parts of 
southern Iowa and in northern Missouri. The gum- 
botil on the Illinoian drift is thickest at the western 
edge of the drift, in southeastern Iowa and western 
Illinois. It is inconspicuous or wanting in eastern 
Illinois, Indiana and Ohio. It has not been noted on 
the Illinoian drift of Pennsylvania and New Jersey. 
Nor has it been observed on the Jerseyan drift in 
those states. 

The restriction in distribution and the variation in 
thickness on a given drift seem to indicate that there 
is some factor other than mere lapse of time that 
governs the development of gumbotil. The restriction 
of coarse pebbles to the base of the deposit raises the 
suspicion that it may be only to a moderate degree 
the result of weathering of the till. The small pebbles 
in its upper part may in that case have been brought 
up into it by crayfish, as is the case in poorly drained 
parts of the loess. There is perhaps significance in 
the fact that the gumbotil shows variations in thick¬ 
ness that correspond in some degree to variations in 
the thickness of the loess. The thickness of the gum- 
botiJ thus may be found to depend partly upon wind 
deposition. If the wind brought in material at a 
very slow rate it might become weathered to a gummy 
condition, as the fine material in the till is supposed 
to have been. The deposition of the loess was proba¬ 
bly at a sufiSciently rapid rate to escape conversion 
into such a condition. Whatever its origin the gum¬ 
botil appears to have required a period of consider¬ 
able length for its development, for its material shows 
throughout an advanced degree of weathering, 

Kay has expressed the opinion that the gumbotil 
was formed under conditions of low altitude unfavor¬ 
able for the erosion of the drift and has assumed that 
its development was nearly completed prior to a 
bypothetieal uplift of the land that gave favorable 
conditions for erosion.'^ On this supposition a long 
period must be given for gumbotil development and 
pother long period for the erosion of the drift, as 
indicated in the following quotation: 

Oeol Soe. dm., Vol. 27, 1910, pp. 115-117. 


After the gumbo plain had been developed by weathefT 
ing procesBes on the Kansan drift plain, diastrophic move* 
ments seem to have occurred, the plain having been ole* 
vated to such an extent that erosion became effective and 
valleys began to be cut into the gumbo plain. Crosion 
of the gumbo plain progressed to such an extent that 
some valleys were cut to a depth of more than 150 feet 
before grade was reached and a mature topography was 
developed. There are now only remnants of the original 
gumbo plain, the most conspicuous of tliese being flat, 
poorly drained areas, known as tabular divides. 

It is a matter of considerable importance in esti¬ 
mating the time since the Kansan stage of glaciation 
to determine whether conditions favorable for the 
erosion its drift displays were operative as soon as 
the ice uncovered it or only came into operation after 
a long period as Kay has suggested. It seems un¬ 
necessary for the gumbotil to have been completely 
developed before erosion begun if the land had an 
attitude favorable for erosion from the beginning. 
The gumbotil, it would seem, might have been develop¬ 
ing on fiat areas throughout the time in which erosion 
was active, until prevented from further development 
by the deposition of a sheet of loess over it. The 
loess deposition is known to have taken place after 
the Kansan drift had become greatly eroded. So far 
as I am aware, Kay has produced no evidence that 
would clearly establish the uplift of the Kansan drift 
area which be has postulated, but has merely made 
the assertion that diastrophic movements seem to him 
necessary to succeed gumbotil development. This 
matter concerns Illinoian as well as Kansan gumbotil 
development and naturally leads to the consideration 
of drainage conditions in the Mississippi basin in the 
Kansan and Illinoian stages of glaciation. 

Conditions of Glacial Drainage: in thk 
Missisflippi Basin 

So far as can be determined after allowing for the 
great amount of erosion that the Kansan drift and 
its outwash have experienced, there was very little 
material carried from the border of the Kansan ice- 
sheet into the valleys that led away from it. There 
is a moderate amount of gravel in the Mississippi 
valley at Hannibal, Missouri, where the Kansan drift 
border passes across the valley from Illinois into 
Missouri, and also at a few points below, which appear 
to indicate that conditions were favorable for the 
discharge of water down the valley while the ice was 
melting. The Missouri valley in Missouri was largely 
outside the Kansan drift border, but the drift extends 
south of the valley in Saline County, and there con¬ 
siderable sand and grave) are present along the edge 
of the drift and interbedded with the till. Below 
there, in Cooper County, the valley was filled suffl- 



56 

dentiy to cause a temporary flow of the MiBsouri 
tiuongb a low passage only two to three miles south 
of the river. These features combine to show that 
the ice-sheet was not terminating in ponded water in 
either of these main valleys. There is, however, such 
general scarcity of sand and gravel in the Kansan 
drift in its entire area of exposure, in Missouri, Kan* 
aas, Nebraska, Iowa, Wisconsin, Minnesota and South 
Dakota, as to indicate that there was very weak flow 
of water from its border as it was melting back 
across these states. So far as known also no morainic 
ridges were formed in the course of its retreat. It 
becomes, therefore, a matter of interest to determine 
the cause for these conditions. The lack of moraines 
suggests a steady recession of the ice border, without 
such oscillations as characterized the Wisconsin stage. 
The lack of out wash, if not due to poor drainage 
conditions, may perhaps be accounted for by the slow 
rate of melting of the ice. 

The Illinoian drift also is remarkably free from 
outwasb over a considerable part of its area of ex* 
posuro, from southwestern Ohio westward into south¬ 
eastern low^a. But along its border in southeastern 
Iowa there is a well-defined channel opened by the 
temporary Mississippi River at the time its present 
valley between Clinton and Pt. Madison was occupied 
by the ice-sheet. There is a deposit of sand and 
gravel of probable Illinoian age in the Mississippi 
valley below Keokuk. But none has been noted on 
the border of the Illinoian drift in southeastern Iowa 
or in Illinois. The temporary Mississippi channel is 
nearly free from sand and gravel, though it appears 
to have had free discharge. This gives rise to the 
question whether the temporary Mississippi River was 
mainly canning the drainage from the outlying land 
and receiving very little water from the melting 
Illinoian ice-sheet. In that cose the rate of melting 
of the ice was probably very slow. The Illinoian ice- 
sheet formed several definite morainic ridges as it was 
melting back across Illinois and has a definite morainic 
ridge along most of the drift border in Illinois, Iowa 
and southern Wisconsin. It also carries gravel in the 
form of kames and eskers over much of its area of 
exposure in these states and farther east. There is 
a change from very scanty outwash to a conspicuous 
outwash at the Scioto valley in southern Ohio, and 
this condition is maintained from there eastward to 
the Allegheny Mountains and is also found on the 
Susquehanna valley in eastern Pennsylvania, Inas¬ 
much as the Ohio valley was covered for a long dis¬ 
tance by the Illinoian ice-sheet at its culmination, in 
the port below the mouth of the Scioto River, it is 
probable that the vigorous Illinoian drainage on the 
Scioto and streams farther east came after the ice- 
sbeet had vacated the Ohio valley. 


The Iowan drift is eharaetemed hy vary aeanty 
outwash in northeagtem and northwestern Iowa, but 
has conspicuous outwash into Big Sioux valley and 
several of its eastern tributaries in South Dakota. 
The scantiness of outwash in Iowa seems not to have 
been due to obstructed drainage. It may prove to 
due to the slow rate of melting of the ice. 

Outwash is very scanty in connection with the 
moraines of the early Wisconsin drift in Illinois, 
Indiana and Ohio, but is conspicuous in connection 
with the moraines of the middle and late Wisconsin 
drift in these states. The difference is not attributable 
to less favorable conditions for the discharge of water 
from the early Wisconsin moraines. In this case, os 
in the older drifts, there may have been too slow a 
rate of melting to give vigorous flow from the ice 
border. The early Wisconsin moraines carry a thin 
deposit of silt loam of loess-like character, and this, 
as already indicated, appears to have been deposited 
before the surface of the moraines had suffered per¬ 
ceptible weathering or erosion. Perhaps this silt loam 
was carried up on the edge of the ioe-aheet by wind 
blowing from the loess-covered district outside, in 
which case it would tend to protect the ioe from the 
sun and lower the rate of melting. It is to be ex¬ 
pected also that the rate of melting of the iee-$heet 
when at its culminating position would be slower than 
in the waning stage, when wanner conditions had 
set in. 

The Iowan Diupt Pboblem 

The Iowan, or third drift of the region west of the 
Driftless Area of the upper Mississippi valley, is of 
such a problematical character that the students who 
have examined it have been unable thxis far to come 
to an agreement as to its place and rank in the glacial 
series. It is a very tliin and somewhat patchy deposit, 
whose eastern limits in Iowa and Minnesota are so 
difficult to define that there is no agreement as to its 
extent. The western limits, in northwestern Icwe 
and northward into South Dakota, are better defined, 
being marked in places by a weak morainic ridge. 
The western part was interpreted by Maebride, and 
also by Leverett and Sardeson, to be referable io the 
Wisconsin stage of glaciation. But later studies by 
Leverett and by Kay and Carman have led to 
consider it a probable correlative of the lowmi 
of eastern Iowa, This interpretation is based npon 
the degree of weathering that the drift exhibits, mid 
the presence of a loess deposit on a considerable phrt 
of its surface. It is also very thin and Kke 

the eastern area of Iowan drift. In it 

overlies a greatly eroded Kansan drift, and ib lU^sid^ 
ingly interpreted to be much younger 
In epnatltution it is ymy similar to the 
and probhbly ^aa 
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Tbe priaeiplbl qoeatioa nov in dilute is the relation 
of the Iowan to the Illinoian drift Chamberlin and 
Leverett in reoent years have referred it tentatively 
to the same glaeial stage as the lUinoian drift. But 
Kay and his asaooiates on the Iowa Geological Survey 
and Aides of the U. S. Oeologioal Survey hold to an 
early idea that it is the product of a distinct glacial 
stage standing between the lUinoian and the WisooD> 
sin. They grants however, that there does not seem 
to be any equivalent of the Iowan drift in the district 
east of the Mississippi valley. They thus rcstriot the 
lUinoian drift to the Labrador part of the Lauren tide 
Held of glaciation, and the Iowan to the Keewatiri 
part, which seems a very doubtful and unnatural 
restriction. 

The reference of the Iowan drift to a later glaciul 
stage than the lUinoian is based by these students on 
the lack of a gumbotil deposit on its surface, such 
as is found on neighboring parts of the lUinoian 
drift. They also maintain that the erosion and weath- 

A NEW 

By Dr. R. 

WtlN or BINQINRKRINO, THE 

The most ancient art—and still an art—emerges into 
the most modern science, one that began to develop with 
the Machine Age^' and never will be completed. 

We need science in education, and much more of it 
than we now have, not primarily to train technicians for 
the industries which demand them, though that may be 
important, but much more to give everybody a little 
glimpse of the scientific mode of approach to life’s 
problems.—^R. A. MUiLiEAN. 

“Nboessxtt —thou best of peacemakers, as well as 
surest prompter of invention,” said Sir Walter Scott. 
Necessity has often been described as the mother of 
invention, but there have been other parents such as 
desire and even accident. Whatever the economic 
iiige behind invention may have been, it is clear that 
to day science ia the father of both discovery and 
invention so far as method is concerned. What have 
been the forces which have propelled individuals 
toward new goals! The search for the beginning of 
an idea usually leads for back of the date of the 
invention, and it is difficult to place a historical finger 
on the individual who originated an idea. National 
urges and movements are much easier to trace and 
in the Umg run are as important in meoanring the 
causes of and steps in di^very and the resulting 
influences op social organism. 
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er^ and especially the leaching of lime is less on 
the Iowan dx^ft. Recently Kay has announced the 
presence of a loess deposit on the lUinoian drift that 
seems to him to correlate with a loess that underlies 
the Iowan drift. The absence of gumbotil on the 
Iowan drift seems to be due to a lack of favorable 
conditions for its development rather than to a lack 
of time. It is hoped that further field study may 
clear up the remaining points of difference. 

CONCfliUSION 

From what has been outlined it will be seen that 
there are problems of various kinds awaiting solution. 
These problems call for training in various lines* 
There will be work for students of various degrees of 
ability. But, as remarked by one of my associates, 
it will require native ability, thorough training and a 
steady scientific aim to clarify the main problems of 
glacial geology. 

SCIENCE^ 

L. SACKETT 

PENNSYLVANIA STATE COLLEGE 

Just what was the motive force five thousand years 
ago in the Nile Valley! A desire for a form of im¬ 
mortality led to the construction of the tombs and 
pyramids of Egypt. The temples of Thebes, Amenra, 
Edfu, Luxor, Memphis, Baalbeck and others were 
erected to perpetuate a cult. They represent a 
national skill, but not a national culture, as the erec¬ 
tion of such monuments was by the decree of a despot 
and at the expense of thousands of slaves. 

Greece was a democracy, and the national search 
for beauty gave us the Parthenon and the attendant 
philosophy of Plato. Not less impressive were cer¬ 
tain scientific gifts contributed by Greek culture of 
which much less is said. 

Religious seal also gave us the Gothic period, which 
was the first architectural style to emphasise the ver¬ 
tical line. The cathedrals of Bourges, Chartres, 
Amiens, Rheims, Notre Dame, Salisbury, Wells, York, 
Lincoln, Cologne and Milan represent a wide-flnng 
culture and a reborn skill. 

Whatever have been the incentives to progress and 
whatever scale of intelligence may have been reached, 
there have been limitations to the skill or productivity 
of nations, and the most obvious has been the tools 
which they used. The implements of primitive man 
were the product of hunger, fear, love and his enviro»r 
ment, but the later national advances were limited by 
the took available, and tools have been a product of 
aeicxm a4 the latt^ has fabricated new materials abd 
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diaoovered new principles. The greater the advance¬ 
ment of a nation, the more it is dependent on the 
contributions of science. 

The tools of the Egyptian period from 4000 to 
1000 B. C. were of bronze and included straight and 
oiroular saws, solid and core drills, chisels, hammers 
and axes for dressing timber and stone. Their skill 
as workers in stone was limited by the materials and 
tools which they possessed. The Greeks attained even 
finer expression with tools of the same materials, and 
their craftsmanship as designers and sculptors was 
acquired and perfected in a comparatively short 
period of national history. 

Invention could offer very little improvement in 
tools and skill until long after the Christian era 
began. Homan ruins reveal bronze as the metal most 
frequently used, and the best Roman art was trans¬ 
planted from Greece. 

Roman aqueducts are monuments to the ability of 
early engineers who worked with simple tools. Aque¬ 
ducts and roads were among the earliest utilities con¬ 
structed for public benefit. Egypt hod its irrigation 
canals and pyramids; Greece had supplied water to 
Athens by gravity, but Rome was conspicuous for its 
early engineering works which wore constructed in 
the face of great obstacles. Such knowledge as there 
was of column, beam and arch was empirical—the 
product of experience rather than of science. Tho 
first circular arch of which we have knowledge is 
Egyptian and dates from about 1660 B. C. It was 
formed of four courses of brick totaling four feet in 
thickness and was eleven feet in span. The dome 
belongs to a later period, about 440 B. C,, and was 
probably of Etruscan origin. 

For a thousand years, skill remained at or below 
the Greek level. Few inventions were made, and in¬ 
ventions are ideas at work. 

Let us trace a few of the most impressive inventions 
and discoveries of a scientific character and their 
influence on knowledge and skill in tho use of it. 

Astronomy began with tho earliest civilization. The 
Egyptians, during their most productive period, had 
a calendar and a system of simple surveying, and 
they located the axes of some of their temples by 
stellar or solar observations. 

But the Greeks left much more to admire. Pythag¬ 
oras pronounced the earth round, Anaxagoras first 
stated the theory that the sun, moon, stars and 
meteors were of a common substance from a common 
Source—“one of the most marvelous feats of human 
intelligence,” says Henry Smith Williams in his 
^‘History of Science.” 

Ptolemy was a transplanted Greek who first dis¬ 
covered the solar system as such, though in error in 
Jpeating the earth as tho center. Little was possible 
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in geography or navigation until the truth about the 
solar system was discovered. 

Archimedes, the inventor of the screw pump, may 
be called the father of the science of mechanics. Pre¬ 
vious to his time (the third oentury B. C.) water 
was raised by buckets operated by hand for irriga¬ 
tion and domestic use. His was an important con¬ 
tribution as it involved an analysis of the screw* He 
first formulated the principle of buoyancy and de¬ 
termined the relation between a sphere and a circum¬ 
scribing cylinder by experiment and analysis. 

There followed over ten centuries fallow in the field 
of mechanics. Galileo then corrected the theories of 
Aristotle on falling bodies, announced the principle 
of forces in equilibrium, of inertia, studied the tele¬ 
scope, the earth's motion and the pendulum. Newton 
followed immediately with his well-known principles. 

Tho birth of the science of mechanics dates from 
Archimedes, but its adolescence lasted over fifteen 
hundred years. Its renaissance was accompanied by 
a galaxy of contributors, chief of whom were Kepler, 
Huyghens, Descartes, Maxwell, Rankine. 

The study of anatomy, no doubt, began in pre¬ 
historic times, but it is not until the time of Pythag¬ 
oras and Aesculapius that the science began to 
emerge. The function of heart, veins, arteries and 
the brain were contemplated, and **the four elements, 
fire, water, earth and air, were made the basis of all 
organisms,” then little progress was made for two 
thousand years, until Harvey discovered the circula¬ 
tion of the blood, oxygen was studied by Priestley 
about 1774 and, beginning with Pasteur in the last 
century, came the rise of biology. The Greeks con¬ 
sidered the atom, but this field of science was closed 
to them and to their successors until the microscope 
was produced. 

Aristarchus and Hipparchus made real studies of 
the size of tho sun, moon and earth, but their appara¬ 
tus was inaccurate. Hipparchus is credited with the 
first pronouncement of tho precession of the equi¬ 
noxes, although the fact of such a movement must 
have been known to the Egyptians. Ptolemy followed 
Hipparchus but failed to accept the sun as the center 
of our solar system. 

There was experimental knowledge at an early 
date of the effect of heat on air, but Hero, of Alex¬ 
andria, was the first, so far as we have record, to 
use heat to do work. His inventions were toys rather 
than devices for relieving men of labor, and to them 
perhaps too much importance has been attached. 
Nevertheless, tremendous sigiufioanoe must be asirigned 
to the Greek contributions to early science. 

The Romans contributed to geography, medieilie 
and law but left no such impress on science as ^ 
Greeks. 
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Danng^ the ten centuries following the opening of 
the Christian era a few oontribations to soienoe were 
made by Arabic and Roman scholars^ but the period 
is comparatively sterile. Science was throttled; skill 
was limited. The rotundity of the earth was not ac¬ 
cepted and a true concept of the solar system was 
not vigorously sponsored, though it had been sug¬ 
gested by both Greek and Alexandrian searchers. 

In the thirteenth century, advances were made in 
medicine. Universities were founded in Italy, France, 
England and Germany. Roger Bacon reviewed the 
learning of certain Arabians and pronounced in favor 
of a scientific search for truth. 

It was not until the fifteenth century that master 
minds emerged from the dark ages. Columbus, 
Leonardo da Vinci and Copernieus were bom in this 
period. Columbus proved what Ptolemy and his fol¬ 
lowers had pronounced, that the earth was round. 
Leonardo added to the proof that the earth moved 
and the sun did not. He experimented with steam 
much as Hero had done, but made no material ad¬ 
vance. He observed many facts of nature and formu¬ 
lated a few principles which marked an advance in 
the field of geology and optics. His accomplishments 
as an engineer, military genius and artist are much 
more impressive than his contributions to science. 

Copernicus was a Gennan who studied in Vienna 
and Rome. He taught mathematics and for thirty or 
more years considered the Ptolemaic theory. He did 
not publish his famous book addressed to the pope 
until about the time of his death. 

Tycho Brahe contributed to the advance of astron¬ 
omy but rejected a part of the Copernican theory. 

Kepler, a sixteenth century observer, successfully 
defended the theory of Copernicus and announced his 
three laws concerning the variation in speed and in 
the distance of the planets from the sun as they 
traveled their elliptic orbits. 

At about this same time, the first systematic studies 
of magnetism were made by William Gilbert in 
England. Galileo believed in him, and later Priestley 
called Gilbert the father of modem electricity. Ho 
coined the phrases, “north and south poles,*' “electric 
force*' and “electric attraction,” He distinguished 
between magnetism and electricity and made numer¬ 
ous experiments. 

Alchemy and astrology had existed from the be¬ 
ginning, handmaids of ignorance, superstition and 
evil. They throve until about the time of Elizabeth, 
when advances in the search for facts began to cost 
ff^sve doubts on them. Progress in anatomy was made 
a considerable number of investigators leading 
ttp to Harvey, who first understood the blood cirou- 
IsUon and the action erf the heart. Closely following 
CAine the discovery of bacteria by Jjeeuwenhoek, in 
31688 , 


These two discoveries laid the foundation for a 
science of medicine which, however, grew very slowly. 
The scientific method was applied by a few, such as 
Descartes and Leibnitz. 

Boyle, Hook, Huygens, all added to the refinement 
of physics. Newton formulated his laws of motion 
and of gravitation, studied the spectrum of light, the 
nature of color, refraction and reflection. 

A very lazgc number of investigators followed Gil¬ 
bert and contributed something to our knowledge of 
static electricity. It was, in fact, applied in medicine 
as early as 1743. William Watson, of England, ap¬ 
pears to have described his experiments, and his 
descriptions were read by Benjamin Franklin. He 
and his coworkers began a long series of very pro¬ 
ductive experiments, first with the Leyden jar, fmm 
which he constructed a battery. Several had sus¬ 
pected the identity of electricity and lightning, but 
Franklin was the first to prove it. 

A scientific basis for the development of an elec¬ 
trical science was laid by Faraday, Henry and others 
in the next half century, and close on its heels came 
one of the most spectacular changes in industry and 
society. 

James Watt condensed steam in a more efficient 
way and his successors improved the art. Eankine, 
('araot, Joule and others developed the science of 
heat energy and showed that heat is energy. With¬ 
out this science our present social organization would 
be impossible. 

May 1 emphasize that in nearly all fields the devel¬ 
opment of a science has been followed quickly by 
applications which have had great significance Y 

We have developed the science of the infinitesimal, 
of the infinite and of nearly every phenomenon in 
the earth beneath, the waters thereof and the heavens 
above so far as they relate to matter, force and 
motion. The changes resulting from this new knowl¬ 
edge have transformed the environment of man 
though they may have influenced his character but 
little. Wo find ourselves in the midst of an indus¬ 
trial civilization which has removed physical limita¬ 
tions and reduced manual burdens. This age of men 
and machines is hailed as a savior and condemned 
as a destroyer. Obviously, the machine itself is guilt¬ 
less. If it serves, then the designer, inventor, man¬ 
ager are to be commended. K the machine is a curse, 
then it seems that the person or persons responsible 
for the abuse are guilty. The machine can do no 
wrong, can break no laws. Laws may abolish certain 
tools or machines because they are to bo used for 
evil purposes just as men are removed from society 
because they are dangerous. 

The science which has developed the materials and 
instruments of this age of power has been followed by 
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appUeations ip^hioh were impoaaible before. The art 
lias followed the acienoe rapidly. The skill of men 
has been equal to the materials and tools provided. 

Science has developed a law of action for nearly 
every force known to man, but there has been no 
accepted science of mau-power, no science to serve as 
a guide to the management of men. Numerous prin¬ 
ciples have been proposed commencing with the 
Biblical injunction to unto your neighbor as ye 
would that he should do unto you.” The psycholo¬ 
gist has studied intelligence, nerve action, inhibitions 
and complexes. The economist has studied trade^ 
wealth and cycles of various kinds. The social scien¬ 
tist has dealt with masses, movements and legal re¬ 
straints. None of these has attempted to develop 
either a theory or a practice of industrial operations, 
t.s., a science of management. 

The earliest important contribution to a science of 
directing and using human energy was by Frederick 
Taylor, who applied the scientific method of measure¬ 
ment to tasks and approached the problem of wages 
and incentives in the same manner. Gantt, Barth, 
Emerson, the Gil broths and many others have con¬ 
tributed to this Bcieutifio achievement of the twen¬ 
tieth century. It has been summarized and formu¬ 
lated by Mr. L. P. Alford in a paper .presented to 


the American Society of Ueehaaied B&giheere in 
1326, in which principles are laid down for h a ndl ing 
materials, the product and men. The laws of leader¬ 
ship are capable of broad application even to col¬ 
leges and universitieB. The law of responaibUity, the 
law of exceptions, the law of task and wage incen¬ 
tives, the law of productivity, the law of acquiring 
skill are fundamental precepts, the reoognition of 
which lays a firmer foundation on which to build 
administrative skill. 

In engineering education recently nothing has at¬ 
tracted more attention than instruction in the field of 
human relations and industrial proficiency. The per¬ 
sonality of the student as well as scholarship is being 
considered, and the approach to industry is becomiiig 
rationalized. Sentimentalism is being replaced by 
facts and preparation. The induction process begins 
in college and continues well into industry. Sys¬ 
tematic study is replacing a {aisset fairs attitude, and 
something of the scientific approach is being made. 
Enlightened management is no less an art but znore 
of a science, and so far as it is a science we may not 
ignore it entirely in our engineering instruction. The 
methods employed may differ widely but the purpose 
is to make the young man more familiar with some 
of the elementaiy principles. 
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DEXTER DWIGHT MAYNB 

Dkxtkr Dwight Mayne, for twenty-six years prin¬ 
cipal of the School of Agriculture, University Farm, 
St. Paul, Minnesota, died at Gulfport, Mississippi, on 
Saturday, December 14, and was buried at Platteville, 
Wisconsin, on Friday, December 20. 

Professor Mayne was bom at Beetown, Wisconsin, 
May 14,1863, the son of Nicholas and Mary (Treloar) 
Mayne. He was graduated from the State Normal 
School at Platteville in 1883. He was principal of 
schools at Fennimore, Wis,, from 1883 to 1884; Elk- 
horn, 1884 to 1889; Fort Atkinson, 1889 to 1893; 
superintendent and principal of schools, Janesville, 
Wisconsin, 1893 to 1901, and superintendent of 
schools, Ifihpeming, Michigan, 1901 to 1902. From 
the last-named place he went to the School of Agri¬ 
culture of the University of Minnesota, a technical 
school giving a course of three years, of six months 
each year, and open to pupils who had had only 
grammar-school preparation, on the same campus but 
separate from the College of Agriculture of the Uni¬ 
versity of Minnesota. In this position he continued 
until his death. 

Under Professor Mayne the School of Agriculture 
of the University of Minnesota had a remarkable 


growth, the attendance at one time approaching or 
exceeding one thousand. Its success was so marked 
that it attracted attention throughout the country and 
led to the establishment of two dmilar schools, bne 
at Crookston and one at Morris, Iffinnesota, within a 
few years after Professor Mayne assumed the head¬ 
ship of the school at University Farm. Three years 
ago a third school of the kind was opened at Gisu^ 
Eapida. The establishment of these outlyixig schools, 
with the introduction of agriculture into the enrriou- 
lums of high schools of Minnesota, led to a fidliug 
off in the attendance at the school at Univerrity Farm, 
but the school has continued throug^iout to atifcraot 
large numbers of students interested in training 
themselves for leadership in farm and rural home Me- 
Professor Mayne was a man of alert mind and 
prompt and sore decisions, of persuasive frimdUneBS 
and of resolute will He was quick to decide and 
quick to act, and persistent in foUowiag tiiro^^ any 
project undertaken for the developmmkt of Ms stu¬ 
dents. He gave much time to intimate pflEtaoiEfi} 
tact with the young men axkd young womein imdcr 
Mm, and his students were swift to 
confidence, once wen, never weakeujedv 
S^rtzaordinaiy gift of imparting 
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awakening aftiUtioEi, aad throi^boat th« central 
nortkweet are great niunben of yoting men 

and young women, graduates or former students of 
the school, in poaitiona of leadership and induence. 
He was also h^d in highest regard by his oolleagues 
iu the university department of agriculture, 

W. P. K. 

RECENT DEATHS 

De. Asaph Hall, of the U. S. Naval Observatory, 
who retired from a professorship of mathematics in 
the U. S. Navy on June 30 of last year, died on Janu¬ 
ary 12 in his seventy-first year. 

WiUiiAM Allen Okton, director of the Tropical 
Plant Research Foundation, died on January 7 at the 
age of fifty-two years. Dr Orton ended twenty-five 
years’ service as plant pathologist of the Department 
of Agriculture in 1924. 

Dk. H. J. Pack, entomology of the staff of the 
Utah Agricultural Experiment Station, died on Janu¬ 
ary 5. 

WiLLiAK Edward Meehan, designer and for sev¬ 
enteen years director of the municipal aquarium in 
Fairmount Park, Philadelphia, died on January 2 at 
the age of seventy-six years. Mr. Meehan had been 
an associate editor of The PuhKc Ledger for fifteen 
years and was the botanist of the Peary Relief Expe¬ 
dition to North Greenland in 1892. 

Henry J. Cox, aged sixty-six, meteorologist of the 
U. S. Weather Bureau in Chicago, died on January 7. 

Dr. John Robert Benton, dean of the college of 
engineering in the University of Florida, has died at 
the age of fifty-tliree years. 
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CoLOKkt Robert A, Marb, inventor and civil engi¬ 
neer, died on January 2 at the age of seventy-three 
years. Colonel Marr was head of the department of 
civil engineering of the Virginia Military Institute 
and later became dean of engineering at the Virginia 
Polytechnic Institute. 

PRONfiSSOR Philip Jacob White, professor of 
soology at the University College of North Wales, 
Bangor, died on December 26 at the age of sixty- 
seven years. He was director of the Puffin Island 
Biological Station. He reached the age limit for re¬ 
tirement two years ago, but was granted an extension 
till the close of the present session. 

The following resolution was adopted at the mid¬ 
winter meeting of the Western Society of Naturalists: 

The memberB of the Western Society of Naturalists 
have learned of the tragic disaster to the ship Carnegie 
which interrupted important researches in torrestrial 
magnetism, meteorology and oceanography and caused the 
untimely death of Captain J. P. Ault, a man unique la 
the history of science, combining the highest sciontifio 
attainments with unusual qualities of leadership; bo it, 
therefore, 

That the Western Society of Naturalists at 
their mid winter mooting at the Hopkins Marine Station, 
at Pacific Grove, extend their sincere sympathy to Cap¬ 
tain Ault’s family and to the Garoogie Institution of 
Washington; and, be it further 

Besolved, That copies of this resolution be sent to 
Mra Ault, to the Carnegie Institution of Washington 
and to Science. 

G. F. McEwen, 

T. G. Thompson, 

E, G. Mobbro, chairman 
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SCIENTIFIC EVENTS 


MUSEUM AND LABORATORY FOR THE 
STUDY OP INDIAN LIFE 

Plans for the construction of a museum and lab¬ 
oratory for the study of American Indian life in 
the heart of the cUff-dwelling area of New Mexico 
have been completed with the selection as architect of 
John Qaw Meem, of Santa F4, member of the Amer¬ 
ican Institute of Architects, according to an an¬ 
nouncement by the Board of Trustees of the Labora¬ 
tory of Anthropology at Santa Fi. The first unit of 
the proposed group of buildings will be built in the 
early spring with funds granted by John D, Rocke¬ 
feller, Jr. 

Mr. Rockefeller has ^ven $200,000 for the erection 
and equi^ent of the first of the ton units planned, 
and will elao cmiribute the income of a fund of $300,- 
^6 towei^ the hud£^ of the laboratory for five 
0 ^ possibly a per¬ 


manent endowment, are expected from the same 
source if the laboratory proves its value as a lasting 
operative institution. 

When completed the project will provide research 
laboratories, museum exhibitions, libraries, lecture 
halls and adequate facilities for graduate instruction 
in archeology as well as public education in the his¬ 
tory of America’s native races. Standing in the cen¬ 
ter of the cliff-dwelling area, and near the largest 
Pueblo Indian villages, the laboratories will enable 
research workers to study New Mexico’s valuable his¬ 
toric rcUcs without their removal from the state. 

The buildings will be erected on a fifty-acre plot on 
the outskirts of Santa Fd. 31r. Meem has designed 
the plans for the group in what is termed the ^^Sonta 
Fd” style of architecture. The first unit will cover a 
ground area of about 8,000 square feet and wQl con¬ 
tain on one door admihistrativo offices, exhibition 
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halls, laboratories, studies, an assembly hall and 
lounge, and a library. 

**The unit which will be built early this spring,” the 
announcement of the trustees says, “is to be the first 
of a series of buildings which, it is hoped, will ulti¬ 
mately bring together records and exhibits of all the 
imi>ortant aspects of research work in the Southwest. 
We intend to coordinate the studies of American In¬ 
dian life from the earliest times to the present, to 
facilitate research work and to help spread a knowl¬ 
edge and understanding of America’s archeological 
past,” 

A field training school will be maintained for the 
benefit of graduate students and residence scholar- 
shi{>s made available for the assistance of advanced 
studenta. 

Other units to be added to the central structure are 
the Navajo Building, to be constructed immediately, 
an Ethnological Laboratory, four laboratories for 
allied branches of research, an Administration Build¬ 
ing, living quarters for the staff, a residence for the 
Director, a garage and “corrals,” a central heating 
and power plant, and lixperimcntal gardens. 

The Laboratory of Anthropology was incorporated 
in New York in 1927 and has been engaged in attain¬ 
ing its project since then. Its trustees include repre¬ 
sentatives of leading universities, museums and scien¬ 
tific institutions throughout the country. They are: 

B. B. Dixon, Harvard University; Kenneth M, Chap¬ 
man, Indian Arts Fund; Ralph Linton, Field Museum of 
Natural History; J, A. B. Scherer, of the Southwest 
Museum, Los Angeles; Earl H. Morris, University of 
Colorado; G. G. MacCurdy, Yale University Prehistoric 
School; N. C. Nelson, American Museum of Natural His¬ 
tory, and P. 0. Speck, University of Pennsylvania; A. V. 
Kidder, Phillips Academy, Andover, Mass.; Franz Boas, 
Columbia University; A L. Kroeber, University of Cali¬ 
fornia; Byron Cummings, University of Arizona; E. L. 
Hewett, Museum of New Mexico; C. E. Guthe, Univer¬ 
sity of Michigan; N. M. Judd, Smithsonian Institution; 
SylvanuB Morley, Carnegie Institution of Washington, 
and E. A. Hooton, Harvard University; F. W. Hodge, 
Museum of the American Indian; Clark Wissler, Museum 
of Natural History; H. C. Bumpus, American Association 
of Museums; F, C. Cole, University of Chicago; E. V. D. 
Magoffin, Archeological Institute of America; Jesao L. 
Nufibaum, Mesa Verde National Park, and Amelia Eliza¬ 
beth White, Eastern Association on Indian Affairs; Elsie 
Clews Parsons, Southwest Society; Margaret McKittrick, 
New Mexico Association on Indian Affairs; Frederick 
Harvey, Fred Harvey Company; W. H. Simpson, Santa 
Railroad; J. F. Zimmerman, University of New 
Mexico; Leslie Spier, University of Washington; Bron¬ 
son M. Cutting, United States Senator from New. Mexico, 

Those who signed the original articles of incorpora¬ 
tion wore Kenneth M. Chapman, E. B. Dixon, F. W. 


Hodge, Neil M. Judd, A. V, Kidder, Sylvanus Oris- 
wold Morley, and Clark Wissler. The executive com¬ 
mittee now includes A. V. Kidder, chairman; Ken¬ 
neth M. Chapman, secretary; E, B. Dixon, h’. C. Cole, 
Amelia Elizabeth White, and J. F. Zimmerman. 

STORROW FELLOWSHIPS IN GEOLOGY 
AND GEOGRAPHY 

In view of the scarcity of fellowships in geology 
and geography as compared with other physical and 
chemical sciences, those interested in the former sub¬ 
jects will welcome the announcement by the ohairman, 
Dr. Arthur Keith, of the division of geology and geog¬ 
raphy of the National Research Council, that through 
the generosity of Mrs, J. J, Storrow, of Boston, sev¬ 
eral liberally planned fellowships in geology and geog¬ 
raphy will be granted under that division of the 
council. The only condition imposed by the donor is 
the desirable provision that she will have opportunity 
to establish personal acquaintance with the fellows. 

The purpose of the fellowships is to enable young 
men of unusual ability and aptitude for the work to 
embark in the field of research in any branch of geol¬ 
ogy or geography. They are without restriction os to 
institution, though the committee may designate the 
institution to which a given fellow shall go for given 
work. No advanced degree will be required, though 
it is presumed that the candidates will have had train¬ 
ing equivalent, at least, to the bachelor’s degree. Fur¬ 
ther, the fellow need not be a candidate for an ad¬ 
vanced degree, the view of the committee being that 
training for research and the launching of gifted 
young men in successful research are more important 
than the routine attainment of a degree. The com¬ 
mittee desires especially to aid several men of out¬ 
standing qualities who lack funds for the final train¬ 
ing needed to carry them over under the best guidance 
into well-founded research careers. The awards will 
not be confined to students but may go to young men 
out of college who by means of a fellowship may be 
enabled either to enter on a research career for which 
their preparation is already nearly complete, or to se¬ 
cure further training in a line of research which they 
have already entered with evident promise of making 
good. 

The annual stipend is $1,200 or more, depending 
on the conditions obtaining in the particular case. 
Commitments will be for one year only. Applies^ 
tions will be welcomed. Much care will bo taken to 
determine the qualifications and particularly the 
ability of the candidate to make the best use of 
opportunities to be offered. The applicant diould 
state age, training, work done, objectives and 
giving references. Correspondenee should be 
dressed to Chairman, Committee on FdlowAijpfir 
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Biviftion of Gteology and (ihography, National Re- 
searoh Council, B & 2l8t StrectB, Washington, D. C., 
and should be in the hands of the oomniittee before 
April 6. 

ECOLOGICAL MONOGRAPHS 

Arbangbmkktb have been completed between The 
Ecological Society of America and Duke University 
for the establishment of a new quarterly journal to 
be known as Ecological Monographs which will begin 
publication in January, 1931. The Ecological So¬ 
ciety becomes responsible for appointing all but one 
of the editorial board, the other member will repre¬ 
sent Duke University, and for the editorial policy of 
the. Jiow series, while Duke University assumes charge 
of publication and of financial aspects. 

At the Des Moines meetings, the society elected: 

A. 8. Pearse, Duke University, Editor. 

Barrington Moore, Editor of Ecology, ex-officio as¬ 
sociate editor of Ecological Monographs. 

The other associate editors elected are: 

11. A. Oleason, Brooklyn Botanical Qardon 

J. E. Weaver, University of Nebraska 

E. N. Tronseau, Ohio State University 

B. N. Chapman, University of Minnesota 

K. E. Coker, University of North Carolina 

Chaucey Juday, University of Wisconsin 

In view of Professor Pearse^s absence in Japan 
until the opening of the academic year of 1930“31 
papers intended for submission to the new jounial 
should be sent forward to any one of the above edi¬ 
torial board or they may be sent forward to the 
undersigned, who as chairman of the society’s corn- 
mi tieo ou tho publication of longer papers is still 
actively interested in this project. 

Present plans call for the issuing of Ecological 
Monographs as a quarterly journal devoted to the 
publication of researches in longer papers of eco¬ 
logical interest from the entire field of biological 
science. It proposes to undertake the publication of 
papers from 25 to 100 printed pages in length which 
are too long for Ecology, the other journal established 
by the society. The board of editors will be glad to 
consider thoroughly scientific manuscripts which deal 
with any aspect of ecological investigation, including 
such practical fields as—horticulture, oconomic ento- 
mology and forestry, but will not include technical 
papers which deal solely with economic problems. 

The subscription price will be six dollars per an¬ 
nual volume of about 500 pp. Sustaining members 
of the Ecological Society will receive both Ecological 
Monofpraphs and Ecology without increase in dues, 
just as all regular members now receive the latter 

^‘*'“*‘*1* W. C. Alleb 

Tax tTNiVsaeiTy or Qaicaoo 


CANADIAN PHYTOPATHOLOGICAL 
SOCIETY 

Thb first meeting of the Canadian Phytopathologi- 
cal Society was held in Ottawa on December 19 and 
20, 1929. In addition to the presentation of some 
twenty papers on various phases of plant pathology, 
organization was completed and tho following officers 
elected for the year 1930: 

President —H. T. Giiasow, Dominion botanist, Depart¬ 
ment of Agriculture, Ottawa, Canada. 

Vice-president —W. P. Fraser, profoBsor of biology, 
University of Saskatchewan, Saskatoon, Sask. 

Secretary•2'rcasurcr —T. G. Major, tobacco division, 
department of Agriculture, Ottawa, Canada. 

Councillors —D. L. Bailey, professor of plant pathol¬ 
ogy, University of Toronto; J. G. Coulson, profes¬ 
sor of plant pathology, McGill University. 

The now society is an outgrowth of the former 
Canadian Division of the American Phytopathologi- 
cal Society fonned in 1919 and which has now been 
dissolved. The society will bo affiliated with tho 
Canadian Society of Technical Agriculturists. Publi¬ 
cation of the ‘Troceediugs” will be commenced im¬ 
mediately, and arrangements are being c^ompleted for 
tho publication of other papers in “Scientific Agri¬ 
culture” until such time as tlio society is in a position 
to publish iU own journal. 

T. Q. Major, secretary-treasurer, writes that the 
new society extends greetings to the pby to patholo¬ 
gists of the United States, and bespeaks their coop¬ 
eration. 

OFFICERS OF THE AMERICAN ASSOCIA¬ 
TION FOR THE ADVANCEMENT OF 
SCIENCE 

The proceedings of the Dea Moines meeting of the 
American Association for the Advancement of Soionoo 
and the associated societies will bo reported by the 
permanent secretary and printed in the issue of 
Science for Februaiy 7. As has already been noted 
here Professor T. li. Morgan, director of the Kerck- 
hoff Laboratories of the Biological Sciences of the 
California Institute of Technology, was elected presi¬ 
dent of the association to succeed Dr. R. A. Millikan. 
Other officers elected at Des Moines are: 

Vice-presidents and Chairmen of the Seetiona 
A—Mathematics; Q. A. Bliss, the University of Chicago 
B—Physics: F. K. Kichtmyer, Cornell University 
C—Chemistry: James F. Norris, the Massachusetts In¬ 
stitute of Technology 

D—Astronomy: D. W. Morehouse, Drake University 
E—Geology and Geography: Edson S. Bastin, the Uni¬ 
versity of Chicago 
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F^ZookkgiGal Sciences: W. A. Bilejr, the Universitj of 
Minnesota 

Q—Botanical Sciences: E. J. Kraus, the University of 
Chicago 

Anthropology: Carl E. Guthe, the University of Mich¬ 
igan 

I-—Psyc^ology: Edwin Q. Boring, Harvard University 

M—Engineering: Frank B. Jewett, the Bell Telephone 
X*abortttorics 

K—Medical Sciences: Louis B. Wilson, the Mayo Foun¬ 
dation 

O—Agriculture: W, C. Coffey, the University of Minne¬ 
sota 

Q—Education: L. V. Koob, the University of Chicago 


[Vox., 

Mewhers o/ tKa ComoU 

Bodn^ H. True, the University of Pennsylvania 
John €. Merriam, the Oamogie Institution of Washington 

Ifemhers of the EsceouHve Cofimitiea 
Karl T, Compton, Princeton University 
Bobort A. Millikan, the California Institute of Technology 

Committee on Grante 

Arthur H. Compton, the University of Chicago 

Board of Trwtees of ^Scisnos Service 
Burton E. Livingston, the Johns Hopkins University 

Finance Committee 

A. S. Frisaell, the Fifth Avenue Bank, New York 
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SCIENTIFIC NOTES AND NEWS 


A BUST of Henri Poincar^, the great mathematician, 
■will be placed in the hall of the Academy of Sciences, 
Paris. 

It is proposed, according to an Associated Press 
despatch from Paris, to confer on Mmc. Curie the 
order of Commander of the Legion of Honor. 

Db. Wiluelm Ostwald has been elected an honor¬ 
ary member of the Chemical Society, London. 

Pbofbssoh W. H. Hoffmann, of the Finlay Insti¬ 
tute, Habana, has been elected a member of the Inter¬ 
national Institute of African Languages and Cultures 
in London. 

Db. Elmer A. Sperry, at a meeting of the Engi¬ 
neering Association of Hawaii on December 13, was 
elected an honorary life member of that organization. 
Dr. Sperry was en route from Japan, where he had 
attended the World Engineering Congress, to the 
United States. 

An Associated Press dispatch announces that Or- 
viDe Wright, “for the design and construction, with 
his brother, now deceased, of the first successful en¬ 
gine-propelled airplane,” will be the recipient of the 
first Daniel Guggenheim Medal for notable achieve¬ 
ment in the advancement of aeronautics. The award 
will be presented on the fiftieth anniversary of the 
American Society of Mechanical Engineers in Wash¬ 
ington. 

Db. Leb pb Forest has been elected president of 
the Institute of Kadio Engineers for 1930 to succeed 
Dr. A. Hoyt Taylor. Colonel A- O. Lee, radio engi¬ 
neer attached to the British Post Office in London, 
was elected vice-president. John V. L. Hogan and 
E. H. Marriott were reelected managers of the in¬ 
stitute. 

De. Hbukbert S. Lanofelp, profeesor of psychology 
and director of the laboratory at Princeton Univer¬ 


sity, has been elected president of the Ameriean 
Psychological Association. Professor John F. Da- 
shiell, of the University of North Carolina, and Dn 
Arnold Gesell, professor of child hygiene and director 
of the psychological clinic at Yale University, ha-ve 
been elected directors. 

On aeconnt of the retirement of Dr. F. E. Smith, 
Professor F. J. M. Stratton, professor of astrophysics 
in the University of Cambridge, has been appointed 
acting general secretary of the British Association 
for the Advancement of Science for the period before 
the meeting of the association in Bristol in the 
antonm. 

Db. R. L. Kjno, of the University of Pennsylvania, 
has been appointed associate professor of zoology in 
the State University of Iowa* Professor King will 
take up his work at the beginning of the second 
semester of the present school year. 

William Embry Weather, consulting geologist 
and petroleum engineer, of Dallas, Texas, has been 
appointed lecturer on the geology and economies of 
oil and gas at Yale Univermty for the balance of the 
academic year. 

Db. B. W. Wbinrkbqeb has been appointed to the 
newly established chair of dental history and litara^ 
ture in New York University. 

The chair of geology in the University of Glasgow, 
recently vacated by Professor J. W. Qr^ry, has now 
been filled by the appointment of Mr, E. B. Bailey^ of 
the Geological Survey. 

Pbofbssob H. j. Fleure, D.Sc., at present 
fessor of geography and anthropology in the UniYer- 
sity College of Wales, has been appointed prolewkir 
of geography in the University of Manchester. 

PBOFBBBOn SYDNEV HoWABD YlKEfl, who 

from the Sherardian chair of botany in tlu^ 
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of Oxford in 1019, tUtee mnnng for thirty-one years, 
celebrated his eightieth bhrthday on Deoember 31. 

The title of emeritus professor has been conferred 
by the University of London on Dr. E. A. Gardner 
on his retirement from the Yates chair of archeology 
at University College, and on Dr. F. W. Oliver on 
his retirement from the Quain chair of botany at the 
college. 

Db. Louis A. Bauer, director of the Department 
of Terrestrial Magnetism of the Carnegie Institution 
of Washington since the establishment of the depart¬ 
ment on April 1 , 1994 , retired from this position on 
January 1 , 1930 , with the title of director emeritus, 
provision is also made whereby if his health permit 
he may carry on studies during the coming year as 
a research associate of the institution. Mr. John A. 
Fleming, associated with Dr. Bauer as ehief assistant 
in the Department of Terrestrial Magnetism since 
1904 , as assistant director for observational and ad¬ 
ministrative work during 1922 and 1923 , and as as¬ 
sistant director in charge of operations since 1924 , 
continues in charge of the work of the department 
with the title of acting director. 

Pbob^^osor Egbert Robiksok, of the University of 
I/)ndon, has succeeded the late Professor W. H. 
Perkin as Waynflete professor of chemistry at the 
University of Oxford. 

The promotion has been announced by the U. S. 
Forest Service of District Forester C. M. Granger, of 
the Pacific Northwest District, to the position of head 
forest economist in charge of the nation-wide Forest 
Survey now being initiated by the Forest Service. 
Certain phases of the survey, such os the forest re¬ 
source inventory and the study of growth, will be 
carried out by the regional forest experiment station 
under the general direction of Mr, Granger. 

Db. Luoius Herbert Merrill, professor of bio¬ 
logical and agricultural chemistry at the University 
of Maine, has been granted leave of absence and will 
devote a large part of his time to the work of state 
geologist, a position to which he was appointed last 
year by Governor Gardner. Dr, Merrill is a member 
of the class of 1883 and has served the university for 
42 years, first as chemist in the Agricultural Experi- 
ment Station, and later os head of the department of 
biological and agrioultural chemistry in the College of 
Agricultuns. He is a brother of the late Dr. George 
I^kins Merrill, former head eurator of geology of 
the Katbnal Mnsenm at Washington, 

PaotEBsem BatANUEL Frits, of the forestry divi- 
Collage of Agricultaxe, the University of Cali- 
fomia, left for Cornell Univemdty where he will 
be duri^ session ex<dumge professor of 
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lumbering in the forest sdkooL The exchange is with 
ProfeasGT A. B. Reeknagel, who has just completed a 
semester at the University of California. 

Dr. Lewkllts F. Barker, professor emeritus of 
medicine of the Johns Hopkins University School of 
Medicine, who has been lecturing at the University of 
California, expects to return to Baltimore in Febru* 
ary by way of Panama, where he will attend the sec¬ 
ond annual congress of the Pan-Amcrican Medical 
Association. 

Dr. Jahes G. Needham, professor of entomology 
and limnology at Cornell University, will have charge 
of the Work in field zoology at West Virginia Univer¬ 
sity for twelve weeks, beginning about June 7. 
Transportation will be by motor cars and camps will 
be established, for a week or more each, at various 
parts of the state. The work will be carried on in 
cooperation with the field courses in botany so that a 
student may take one or both subjects daring the 
summer. 

Thomas Adams, general director of plans and sur¬ 
veys of the Regional Plan of New York and its en¬ 
virons, begins during the second half of the academic 
year a study for the new Harvard School of City 
Planning. He will conduct research on the optimum 
densities for residential distribution in English garden 
cities and suburbs. During the last part of the second 
half of the academic year Mr. Adams will give before 
the School of City Planning several lectures on the 
subject of his investigation. 

Dr, H- db Forest, professor of botany at the Uni- 
vergity of Southern California, will be on sabbatical 
leave during the second half of this year. He will 
devote some six months to an investigation of the 
vegetation of southern California. 

Probbssob Ernest E. Just, head of the depart¬ 
ment of zoology of Howard University, sailed on 
January 2 for Berlin whore he will spend six months 
as guest investigator in the Kaiser Wilhelm Institut 
fiir Biologie, Berlin-Dahlem. Dr. Just was recently 
elected to the vioe-presideney of the American Asso¬ 
ciation of Zoologists. 

Db. Joseph H. Barach, for nineteen years a mem¬ 
ber of the staff of the l^b 3 d;erian Hospital of Pitts- 
buigh, has been appointed director of the Falk Clinio, 
a free dispensary where eight hundred persona may 
be treated daily. The clinic, now under oonstruetkm, 
Is to be part of the medical center of the Umversity 
of Pittsbuigh and has been established by a gilK of 
$900,000 from Maurice Falk and the late Leon Falk 
and i;jeon Falk, Jr., burinesa men of Pittabur]^. 
Plans for the building were drawn by E, P. MeOoib 
ax^teet, asaiated by W, L. SmitL Dr. Hidubet 
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Davifi, a member of the etalE of the Bosenwald Fomi* 
dation of Chicago, was oonsultaat. The clinic will 
be the clearing house for the entire hospital group. 
Every department represented in the hospital group 
will be included in the clinic. 

Professor G. H. Parker, of Harvard University, 
addressed the Mayo Foundation of Rochester, Minne¬ 
sota, on January 2, 1930, on the “Secretory Action of 
the Nervous System/^ 

The Stanford University Medical School announces 
the forty-eighth course of popular medical lectures to 
be given on alternate Friday evenings, beginning on 
January 10. Those are: “Diabetes, the Cause and 
Cure,^' Dr. Ilornce Gray; “Some Sanitary Sins of the 
Orient,Dr. Alfred C. Reed; “Dental Caries as 
Viewed by the Bacteriologist,” Dr. T. D. Beckwith; 
“What Medicine has to Offer the Nervous Patient,” 
Dr. Henry G. Mehrtens; “Lessons from the Biog¬ 
raphy of Genius,” Dr. Lewis M. Terman, and “Poison¬ 
ous Animals,” Dr. Karl F. Meyer. 

Epward Stephen Harkness, of New York, has 
given to Yale University funds for the construction of 
donnitorics on the lines of the colleges of the English 
universities. Five new quadrangles will be built and 
three existing groups reconditioned with the funds. 
Under the house plan from 200 to 260 students will 
live together under the leadership of a member of the 
faculty. The gift, it is understood, also provides for 
an endowment fund to be used as salaries for resi¬ 
dential heads and for the establishment of the tutorial 
system of teaching. The amount is reported to be 
larger than the $12,000,000 that Mr. Harkness re¬ 
cently gave to Harvard University for the same pur¬ 
pose. 

Harvard University will receive an unrestricted 
bequest of nearly $5,000,000 under the -will of the late 
Stuart Wyeth, of Philadelphia. 

The Commonwealth Fund will give this year and 
in 1931 and 1932 $36,600 to the Columbia Dental 
School to study the causes of dental disease. The 
study will be made in cooperation with a group at 
Yale University engaged in a similar project under 
a grant from the Rockefeller Foundation, and also 
with other research workers in this country and 
Europe. 

PliANS for the development of the department of 
chemistry of the University of Chicago, made possible 
by the new George Herbert Jones Laboratory, were 
outlined by Professor Julius Stieglitz, chairman, at a 
ditmer which concluded the recent dedication program. 
The laboratory, gift of the Chicago citisen whose 


name it bears, provides facilities for more than a 
hundred research workers in obemistry. The cost was 
$665,000. The Rockefeller Foundation and the Gen¬ 
eral Education Board have contributed $300,000 in 
endowment for the development of the staff of the 
department and for the purchase and maintenance of 
equipment necessary for their research work. In ad¬ 
dition, the Chemical Foundation appropriated the 
sum of $10,000 a year for five years for research in 
chemistry applied to medicine. Pierre S. du Pont 
has given $10,000 a year for two years, to bo ex¬ 
pended in research in cancer from the chemical end, 
under the direction of Associate Professor Morris 
Kharasch. Strengthening of the staff, in anticipation 
of the improved opportunities afforded by the new 
laboratory, has already been achieved. Dr. Khorasoh, 
of the University of Maryland, was brought to the 
University of Chicago a year ago. On January 1 
Professor T. R. Hogness, now of the University of 
California, joined the staff as a permanent mem¬ 
ber. He will enable the department to develop more 
rapidly and intensively the application of light to 
the solution of chemical problems, especially those in 
connection with molecules and atoms. Dr, Preston 
Harris, at present of the department of physics, will 
join the staff in the spring quarter. His field of re¬ 
search is the application to chemical problems of the 
X-ray. 

The fourteenth annual meeting of the Pacific Divi¬ 
sion of the American Association for the Advance¬ 
ment of Science will be held at the University of 
Oregon, Eugene, June 18-21, 1930. It is five years 
since a meeting of the assooiation has been held in 
the Pacific Northwest, the last having been held at 
Portland in 1925. An attendance of approximately 
five hundred representatives of many of the asso¬ 
ciated societies and of several groups not formally 
associated is expected. The dormitories of the uni¬ 
versity will accommodate about four hundred. Ac¬ 
cording to preliminary plans, a symposium on trees 
will be one feature of the program. Members pro¬ 
posing to present papers are reminded that titles 
must be sent in to secretaries of societies not later 
than May 1. Preliminary announcements will be sent 
out in the middle of March. 

Through its applied mechanics division, The Amer¬ 
ican Society of Mechanical Engineers will participate 
in the Tliird International Congress of Applied Me¬ 
chanics to be held in Stockholm from August 24 to 29. 
The division has appointed a special committee, of 
which Dr. S. Timoshenko is chairman, to take core of 
the details, in connection with its part in this oongre8& 
The field of interest of this coming convention lies in 
hydrodynamics and aerodynamics, tbeoi^ of elostieity^ 
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and rational mechanita. The applied mechanics divi¬ 
sion of the society is also arranging a tour of the most 
important European laboratories in mechanics. Fol¬ 
lowing the Stockholm Congress there will be a con¬ 
gress on general mechanical engineering to bo held in 
Li^ge, Belgium, from August 31 to September 7, 
which is being held at the same time as the Belgium 
International E?rposition. 

The tenth summer term of ten weeks of the Amer¬ 
ican School of Prehistoric Research, under the direc¬ 
tion of Professor George Grant ALicCurdy, of Yale 
University, assisted by Mr. J. Townsend Russell, Jr., 
of the U. S. National Museum, will open in Paris on 
July 1. The field to bo covered includes Paris mu¬ 
seums, Valley of the Boamc at Amiens, Brittany, 
northern Spain with excavations near Santander, the 
Pyrenees, Dordogne with excavations at St. Leon-sur- 
Vezere and Switzerland. In addition, the students 
will have opportunities to do field work in Czecho¬ 
slovakia under the supervision of Messrs. V. J. 
Fewkea, of the University of Pennsylvania, and Rob¬ 
ert W. Erich, of Harvard University. Applications 
for enrollment should bo made as soon as possible to 
Dr. George Grant MacCurdy, Peabody Museum, New 
Haven, Connecticut. 

Aftee a stay of four months the Oxford University 


Expedition to British Guiana has decided to rotum to 
England. It is stated that the expedition, which is 
under the leadership of Major R. W. G. Kingston, has 
secured what is said to bo the best botanical and bird 
collections yet made in the forests of British Guiana. 

Industrial and Engineering Chemistry reports that 
a chemical research bureau, with American participa¬ 
tion, has been established in Zurich, Switzerland, un¬ 
der the name of the Colloid Chemical Research, Inc. 
The purpose is not only to conduct chemical research, 
particularly in the colloid chemical field, but also to 
acquire patents and processes for commercial develop¬ 
ment and to erect laboratories in Switzerland and 
elsewhere. 

The U. S. Civil Service Commission announces 
examinations for associate and assistant agrono¬ 
mist, applications to be on file by February 12. 
The examinations are to fill vacancies occurring in 
the Bureau of Plant Industry, Department of Agri¬ 
culture, for duty in the field. At present there is 
a vacancy in the associate grade at Bellingham, 
Washington, and there arc vacancies in the assist¬ 
ant grade at Huntley, Montana, and Fort Collins, 
Colorado. The entrance salaries range from $3,200 
to $3,700 a year for the associate grade and from 
$2,600 to $3,100 a year for the assistant grade. 


DISCUSSION 


THE MICROMETRIC MUDDLE 

In an article with this title published in a recent 
issue of Science,^ Mr. John P, Camp discusses the 
use and the interpretation of the symbol gp. One 
might infer from the penultimate sentence of his 
article that ho thinks that such questions might prop¬ 
erly be settled by the simple process of counting the 
noses of those on the two sides. However such a 
method may work in politics, it scarcely accords with 
scientific ideals and, if adopted, would lead to ever- 
increasing disorder and confusion. It is a matter of 
common experience that new terms and now uses of 
old ones ere most enthusiastically proposed and most 
avidly seized upon by those least qualified to decide 
what is needed and what accords best with established 
custom. 

The confusion to which he refers seems to have 
arisen from a very common, but incorrect, definition 
of the micron (fi). It is commonly defined as a thou¬ 
sandth of a millimeter, and this suggests that m- indi¬ 
cates the one thousandth part. Neither is correct. 
The lengtti of a micron is equal to the one thousandth 
part of a millimeter, but the proper definition of the 

iScawoE, 70; 453, November 8, 1029. 


micron is the millionth part of a meter. In the metric 
system, all units of the same kind refer to the funda¬ 
mental unit, in this case the meter. As we have the 
myriameter (10,000 m), the kilometer (1000 m), the 
hectometer (100 m), the dekameter (10 m), the 
decimeter (0.1 m), the centimeter (0.01 m), the milli¬ 
meter (0.001 m), BO we have the micro-meter—called 
the micron—(0.000,000,1 m). With but few excep¬ 
tions, the symbol of each unit is the dyad formed 
from the initial letters of the prefix and the name of 
the fundamental unit. According to this rule, the 
symbol for the micron would be M-m, but n has been 
used universally, I believe. Not only here, but in 
every case, in the metric system the prefix micro- and 
the symbol ^ denote the one millionth part; for ex¬ 
ample, microsecond, microgram, microfarad, micro¬ 
microfarad, microhenry, microhm, microlambert. 
Consequently, consistency demands that shall in¬ 
dicate the millionth of a millionth, and nothing else, 
and that mti shall indicate the thousandth of a mil¬ 
lionth. Furthermore, both must refer to the basic 
unit, not to a subsidiary one. 

The unfortiuate use of to indicate a thousandlli 
part of a micron seems to have been introduced by 
Kayser in 1883. It is well sponsored and probably 
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Mxtm in the manner already indicated^ bat it violates 
two prindples of the metric system; (1) The placing 
of a subsidiary unit on the same plane as its primary; 
(2) the introduction of two symbols to indicate the 
same thing. For these reasons its use should be dis¬ 
continued. 

It is difficult to see how the use of the oorroct sym¬ 
bols can lead to any misunderstanding, as they dt 
into a well-known and orderly scheme. Even if one 
snspeoted that a writer had used incorrectly, the 
context would usually show unambiguously what he 
meant, and if it did not, then the writer should be 
given the benefit of the doubt and be made to bear 
the burden of any error so resulting. The only diffi¬ 
culty in discarding the incorrect use of hm- arises from 
the human disinclination to break a bud habit, 

Mr, Camp seems to imply that the Bureau of Stands 
ards is primarily responsible for the use of m^i to in¬ 
dicate the thousandth part of a micron. Were that 
true, it would be one more reason for the citizens of 
this country to be proud of the bureau, for it is a 
move in the direction of order and simplicity. Six¬ 
teen years ago, Ch. Ed. Guillaume, who is the director 
of the International Bureau of Weights and Measures, 
stated,^ “La notation souvent employee, est defec- 
tueuse et doit ^tre abandonnee,’’ and gaVo mH' as the 
proper symbol for the thousandth part of the micron. 

To conclude: In the symbolism of the metric sys¬ 
tem, the prefix H denotes the one millionth part, and 
the prefix m denotes the one thousandth part; a 
micron (4) is the one millionth part of a meter and, 
consequently, is equal to 0.001 mm; a thousandth 
part of a micron is called a millimicron, it is the one 
thousandth pait of a millionth of a meter, its symbol 
is mM>; a millionth part of a micron is called a micro- 
micron, it is the millionth part of a millionth of a 
meter, its symbol is Any departure from this 
is a violation of principles identified with the metric 
system and is to be deprecated as leading to disorder 
and confusion. 

N. Ernkst Dorset 

National Eeseaech Council, 

DXCRMBfia a, 1929 

THE EFFECTIVENESS OF A PLANT 
QUARANTINE 

Thid actual degree of effectiveness of plant quaran¬ 
tines in preventing the spread of insects is not 
known. Proponents of these quarantines will main¬ 
tain that the presumption of effectiveness should be 
allowed them. The fact that the Mediterranean fruit- 
ffy has not yet appeared in California will be ascribed 
by them solely to the vigilance of quarantine officers. 

i^^Reeueil de Ooustautes Physiques,'^ page 6, Qau- 
thicr-ViUars, Paris, 19W. 
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The fly is not here. There has been a qnaavaitiiie 
against it. Conaeqnently the absence of the fly ia to 
be credited to that qusrantme. Opponents of the 
quarantines may doubt—or even sneer—as much as 
they please, but they can prove nothing. 

Undoubtedly there aie many peculiar factors enter¬ 
ing into and influencing the spread of insects, even 
under natural conditions. Why, for example, should 
a single, isolated plant—^as has been observed by the 
writer in field collecting—^be heavily mfested with a 
certain scale insect, while whole thickets of the same 
plant less than a hundred feet away have none of it 
at alit Why has the Mediterranean fruit-fly been 
so unexpectedly considerate as to confine its efforts 
in Florida purely to cultivated fruits, as is reported 
to bo the caset We may agree whole-heartedly with 
a recent investigating committee which has remarked, 
“That infesfu-tions have not been found in adjoining 
states where much fruit was shipped previous to the 
discovery of the infestation [in Florida] is difficult to 
eiplain.”‘ ' 

One example which affords a clean-cut test of this 
matter is at hand. A mealybug {Fsetidoeoccus 
brsvipes CkIL) occurs abundantly upon pineapples in 
the Hawaiian Islands. This insect is a general feeder 
and is established on various hosts in Florida, where 
it is quite common, and also in Texas, but is not 
known to occur in California. There is no reason to 
suppose that it will not live in at least some part of 
this state and upon some plants that are grown here, 
but although I have been identifying mealybugs for 
various county commissioners of horticulture for sev¬ 
eral years, it has never come to me, and it may be 
assumed that it is not in the state. 

This insect is not supposed to pass the quarantine 
barriers and it is one of the insects that have com¬ 
monly been reported as among the “pests intercepted” 
by the quarantine officials. The presumption would 
therefore be that its absence from California is due 
to the vigilance of these officials. 

Tet I have several times taken this insect alive on 
bananas and pineapples in markets in this state. In 
order to check up once more I looked for it in a 
market a few days ago. The one pineapple in this 
market had several living specimens upon it. 

The facts of the matter, then, are that this insect 
must have come into California alive many thousands 
of times since the quarautines were instituted. 
it is not established in the state. Whatever eredit 
the quarantine officials may assume to themsdves lor 
the exclusion of other pernicious species^ they ean not 
lay claim to such credit in this case. The 

of thek effeotivenesB can not be maintain^ ^ 

i Official Becord, tl. S. Dept. Tid. 

p. 8. November 14, 1989. 
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TOttaoiiB ior the feiluire ^ Uie ixkeeet to establiafa itself 
haie afa biological. 

With definite examples of this sort before us, those 
of us who are unconvinced of the value of the plant 
quarantines—except as a substitute for a tariff—may 
be pardoned a oertam amount of reluctetnoe to concede 
that presumption of effectiveness to which the sup- 
potters of these measures are prone to appeal. We 
may with equal justice claim that in all probability 
there are other oases where biological factors and not 
the quarantine officers have been the effective barrier. 

Q. F. Febais 

STANPOttn Univkesity 

THE DISTRIBUTION OF PAUROPUS 

Pauuopus HUXiiETi^ a minute centipede-like animal 
with nine pairs of legs in the adult, was described 
by Sir John Lubbock. Specimens were found in 
England in 1866. Since then they have been re¬ 
ported from the continent of Europe, in the eastern 
states of this counti^ and many other places. Actual 
records are from Sweden, Denmark, Germany, Aus¬ 
tria, Italy, Chile, Paraguay, Argentina, Australia and 
Siam. 

It was not until November, 1927, that I found them 
in California. Earlier records than this were of speci¬ 
mens in the New England region, liong Island, near 
Philadelphia and Indiana, The last record that I have 
found was by 8. li. Williams and R. A. Hefner from 
Ohio. 

In the summer of 1928 I found them in southern 
New York state. Since then I have collected thcrxi 
from a number of places. My first records were from 
southern California not far from Claremont in the 
college park under the live-oak trees, but 1 also found 
them in abundance in my own bock yard or about a 
mile from the first location. X also found them near 
Laguna Beach in Orange County and in several situa¬ 
tions in the San Gabriel Mountains, including one 
place among the pines at seven thousand feet altitude. 

Two places in Mexico furnished specimens, although 
many other places were searched. One of these was 
from Lower California about a hundred miles below 
the border. Another lot was found not far from 
Mexico City. Several places were searched in Cuba 
without success. Neither were they found in Florida 
or other southern states, but in ttiese last, at least, 
conditions were not favorable. Ideal places were 
found in many parts of California, Washington, 
Oregon, tJtah, Montana, Wyoming and Idaho, but no 
Bpecimena However, several were collected in the 
tieop oonifesous forests on Uie dope of Mount Hood, 
Oi^egnn, and some were found on Catalina and Santa 
Cm Islands dff the aoutheni California coast. 


Often, under certain conditions, it is not possible to 
find them in given localities, even though they are 
known to occur. If it is very wet or very dry they 
may not be seen, however abundant they may be at 
other times. We have not found them easily by means 
of funnels or sieves, and this may account for their 
apparent infrequency. The under-sides of stones or 
logs slightly dampened by recent rains seem to be the 
best situation to see them. Here they may be found 
among the more numerous small white Collembola. 

After studying a considerable number of specimens 
from one place and comparing them with others of 
distant regions 1 at first came to the conclusion that 
there were about as many differences between in¬ 
dividuals in one place as between specimens from 
widely separated localities, but more detailed study 
has convinced me that at least two distinct forms arc 
in my collection. These, according to the descriptions 
of Hansen and others, are distinct genera. There is, 
then, a good chance of a number of species in my 
collection. 

They are difiicult to study in detail as they ore 
neither small enough nor largo enough for the usual 
methods to be employed in determining the distribu¬ 
tion of the setae, proportions of the joints or other 
chai-acters which aid in distinguishing one species 
from another. These that I have at present belong 
to the genera Pauropus and Stylopauropus. 

I wish to have further material, and I should be 
glad if any collectors who may find specimens of these 
interesting forms will communicate with me as soon as 
possible. 

WiLUAM A. Hilton 

Department op Zoology, 

Pomona College 

AN UNBOUND TEXT AND NOTE BOOK 

The writer has been trying an experiment which 
has worked out so satisfactorily in one direction for 
him that it has seemed others might be interested in 
trying the same thing, if they have not already 
done BO. 

At the time of publication of a recently issued book 
the publishers were requested to furnish one unbound 
copy with holes punched at appropriate places on 
the left hand margin. The intention was to use thia 
copy in loose-leaf form for work in the classroom in 
a course involving material covered by the book. In 
such a case the primary advantage of a loose-leaf book 
lies in the fact that one can readily insort blank pages 
for notes oonoeming corrections, new material or 
anything else of value for the work in hand. In fields 
of soienoe experiencing rapid developments and 
obanges this seems partioularly desirable, Bueh an 



70 


SCIEHCS 


[VOL. ixxi, Ko. im 


airrangement makes of the book a combination text 
and note book for the instructor. A second advan¬ 
tage, which ia of much less signifleanoe, lies in the 
fact that the loose-leaf type of book will open easily 
and lie flat on the instructor’s desk, if a suitable 
binder is used. 

As no commercial binder could be found having 
capacity for a sufficient number of pages, a home¬ 
made one was devised. Three half-round book rings 
(preferably with a hinge at either end of the flat 
section and the opening in the middle of the circular 
section) were soldered along the flat section to one 
side of a piece of brass (twenty-two gauge) at a 
distance apart to correspond with the holes in the 
sheets of the book. The piece of brass was slightly 
longer than the sheets and slightly wider than the 
length of the flat section of the rings. A two-piece 
folding back was made by cutting down ordinary 
folders of heavy press board designed for holding 
laboratory reports. In order to hold the folding 
backs in place a piece of sheet aluminum of the same 
size as the sheet brass was placed on top of them 
directly over the piece of brass, and the whole thing 
fastened together by means of round head, split paper 
fasteners put through holes made in both the pieces 
of metal and the press board cover. 

Although such unbound copies of books are ordi¬ 
narily unavailable, it seems probable that publishers 
would be willing to supply them if there was a de¬ 
mand, and also that suitable loose-leaf binders would 
be relatively easy to produce. The page proof, hav¬ 
ing every second page blank for notations, would be 


even better than the regular sheets if it was printed 
on the same grade of paper as the book. Its oaty 
disadvantage is the increased thickness. 

M. G. Mbllov 

PnoDus Univbbsitt 

PEDOLOGY OR CHTHONOLOGY? 

In Dr. P. E. Brown’s interesting discourse on "The 
New Soil Science,” which appeared in the December 
27, 1929, issue of SoiENCfB, "pedology” is given as a 
synonym of soil science. Dr, Brown says; ^*Soil 
science or pedology, as it is now coming to be called, 
is not new.” 

Do Dr. Brown and other soil scientists who use the 
term "pedology” as a designation for their specialty 
know that this word has been employed for thirty- 
three years as the name of the science of the child, or 
child-study in its broadest senset The term, which ia 
also spelled paedology or paidology, was probably in¬ 
troduced by 0. Chrisman in 1896.' 

If soil specialists are in need of a name for their 
science and wish to conform to the criteria of etymo¬ 
logic excellence, why do not they choose the term 
chthonology f The word chthonography, a descriptive 
treatise upon soils, is now in limited use. If they 
should fear cacoepy in the use of the proposed 
neonym, they might give thought to adopting the 
term humology, which would no doubt be acceptable 
to lexicographers. 

William A. Hamos 

Mellon Institute or 
Industrial Beseabch 


SCIENTIFIC BOOKS 


leones Farlowianae, Illustrations of the Larger Fungi 
of Eastern North America. By William Gibson 
Fablow. Farlow Herbarium, 20 Divinity Avenue, 
Cambridge, Massachusetts, 1929. 103 colored pis. 
$40.00. 

Thk mycologists of the old world have, during the 
last two centuries, supplied students of agarics, in 
rather numerous leones and other publications, with 
an abundance of colored figures of these fascinating 
plants. With the exception of the leones of Boudier, 
where the scientific training of the mycologist was to 
a remarkable degree linked with the talent of a real 
artist in the same man, no illustrations of mushrooms 
have appeared which remotely approach the beauty 
and scientific accuracy of the plates in the volume be¬ 
fore us. It is, furthermore, the first extensive collec¬ 
tion of colored plates of American agarics to be con¬ 
ceived, executed and published in this country. 

As explained in the Introduction by Dr, E, A. 


Burt, who edited the work and wrote the acoompany- 
ing descriptions, all the 103 plates included in this 
volume were completed as well as printed by 1908. 
The author employed two successive artists. The 
larger number of paintings included in the published 
volume were made by Mr. Joseph Bridgham; later, 
from 1902 to 1911, the author employed the well- 
known myoological artist, Mr, L, C, C. Krieger. The 
eminently successful reproduction of the colored 
drawings by the Boston Heliotype Printing Company 
enhances the value of the finished plates in a large 
measure. For the writing of the text and the final 
touches in the editing of the work, mycologists have 
to thank Dr. E. A. Burt, whose loyalty to his de¬ 
parted friend and teacher made of the difficult task a 
labor of love. 

Dr. Farlow, fortunately, wrote the preface faitnaelf, 
an apologia, characteristic of the man. "The aim of 

1 Bee Am. J. Tsyehol., 12 1 298. 
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th« anthor/’ be writes^ been to furnish to those 
who are not in the possession of large libraries and 
oollections the means of identifying the more striking 
and characteristic of our larger fungi/’ and, on the 
other hand, he hopes that such accurate presentations 
of endemic American species and of species which also 
occur in Europe may keep the scientific man from 
making erroneous identifications of these fungi or 
confusing their nomenclature. 

The author has shown his usual acuteness in the 
matter of the forms selected. No one genus of agarics 
is given undue prominence; but that sense of propor¬ 
tion, so often lacking in teachers, by which wc pass 
from the special to the general, from the known to 
the unknown, is beautifully exemplified in the selec¬ 
tions made. Only three examples of the deadly 
Amanita group are included: A. verna^ A. soUtaria 
and A. porphyrm. A plate of the typical “parasol 
mushroom” will impress that species on any beginner. 
Similarly, other plates depict strikingly such plants 
as Cantherelluft floccosua, Agnricua ahruptihiilhua, 
Cortinarius mucifluuSf Cortinariua aguamul^sus, Clau- 
dopus nidulans and other such common species. 

Twenty-one species of Boletus are depicted : B. suh- 
lutena^ B, elegctne, B, americanus, B, punctipes, 
B. granulatus, B. hoAius, B. dichorua, B. autiporus, 
B, piperatuBf B. rubinellus^ B. Ravenellii, B. siihto- 
mentomia, B, EussuUi, B. apeciosus, B. ornatipeSf 
B. eximtua, B. erythropus, B. Frostii, B. chro- 

mapeSf B. cganescens and B. castaneus. This list, 
with the exception of the rare B. ruhincllm Pk., can 
be duplicated in the wooded northern portion of the 
United States and in Canada, as far west at least as 
the Rocky Mountains, and although the plants from 
which the illustrations were made wore doubtless col¬ 
lected in northern New England, they represfnt a 
large proportion of the Boletus flora in the country 
mentioned and the favored possessor of the ^^Icones” 
can identify most of his findings with ease. Here, 
again, I)r. Farlow’s experience in the field made hixn 
realize that in this group in which descriptions alone 
leave much to be desired, an illustration is above all 
essential. The individual species of this genus arc 
very variable in appearance from the effects of 
Weather conditions during their development, and the 
selection of such typical specimens as here represented 
is most happy. The autonomy of B. punctipes Pk. 
kas been much questioned, but there is no doubt that 
it is a good species, and although it is oftener paler 
^hen fresh than here shown, the figures are quite 
oonvin niT ig, 

Among the agarics figured, thirty^nine are marked 
B^ble. With the exception of B. luridus, and pos- 
B. rubinellt$$ and B, FfoatU, the Boleti shown 


have nothing against them, although Dr. Burt refrains 
from marking some of them as to edibility. 

A very limited number of species belonging to 
genera where the plants are small or minute have been 
included. Thus, there are only five species of Inocybe 
shown, one plate with two species of Leptonia, while 
the genera Mycena, Galera and Psathyra ore not rep¬ 
resented. In view of the fact that no microscopic 
characters are shown on these plates, it would have 
been very unwise to include species of these genera^ 
During the last fifteen years or more, the study of 
the microscopic details found present and known to 
be of taxonomic value for the species of these genera 
has brought about a temporary uncertainty in the 
taxonomic placement or identity of the older species. 
The few species that are depicted can be recognized 
fairly well by external characteristics. 

In the genus Naucoria there are two old European 
species, N. Chriatinae and N. Mlaria, both of which are 
rare, except in local areas, and both of which have 
somewhat the aspect of Hygrophorua conicua. The 
fine plate of N. Chriatinae in the “leones” should help 
in determining its geographical distribution. In thirty 
years of collecting the present writer has failed to 
locate any of this species, but has collected its nearest 
relative in the Adirondack Mountains. The latter 
grows on rotten wood. 

Five newly named and described species are illus¬ 
trated : Inocybe amarescena Forlow and Burt, Lepiota 
hrunnea Farlow and Burt, Tricholoma oUveum Farlow 
and Burt, Stropharia rugoso-annulata Farlow and 
Stropkaria aubcaperata Farlow and Burt. The last 
species is, unfortunately, well described in the Amer¬ 
ican literature as Stropharia depilata Fr. No hint is 
given in the text of the “leones” that this American 
plant does not correspond to that of Europe. 

Among the species of agarics rather rarely seen 
throughout this country and which are perfectly fig¬ 
ured in the “leones” may be mentioned; Armillaria 
robuata Fr., Armillaria ponderosa Pk., Tricholoma 
decoroaum Pk., Crepidotus doraalia Pk., Entoloma 
cuapidatum Pk. and Gomphideua viacidua var, teata- 
eeus Fr. Finally, near the end of the volume, several 
examples of Gasteroinycetea, Polypori and Asoomy- 
cetes are to be found. 

The intrinsic value of the book is to be found in 
the fine judgment displayed in the selection of mate¬ 
rial, in the infinite care taken in planning the details 
and in the ability to employ, without taking count of 
the cost, men who could put on paper that which na¬ 
ture had wrought and retain its purity of beauty and 
at the same time its scientific meaning. 

C. H. KAirmtAW 

UNivBasrrv of Michioan 
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SCIENTIFIC APPARATUS AND LABORATORY METHOM 


THE EFFECT OF ULTRA-VIOLET IN PRO- 
DUCING FUSION OF EGGS OF 
CHAETOPTERUS 

Dubxnq the summer of 192() at the Marine Bio¬ 
logical Laboratory, Woods Hole, Massachusetts, while 
repeating some experiments on the effects of ultra¬ 
violet radiation on eggs of Chaetopterus before in- 
semination, in order to preserve series of them for 
cytological study, I noticed during the cleavage stages 
a tendency of the eggs to fuse. Such fused eggs deveL 
oped as far us the trochophore stage, as many as 
fifteen eggs frequently taking part in the fusion. This 
result is best obtained by an exposure of sixty to 
seventy seconds, the eggs being 21.5 cm distant from 
a Cooi.>er-Hewitt mercury vapor arc lamp. Since the 
effect of ultra-violet radiation at lower exposures, 
namely, thirty, forty and fifty seconds, produces pro¬ 
found alterations of the cortex, as I shall show in a 
forthcoming paper, 1 assume that the fusion due to 
longer exposures is likewise attributable to changes in 
the cortex. For example, in observations made on 
eggs inseminated after radiation, on August 12, I 
found the next day innumerable fused eggs. Some 
fused masses were made up of twelve to fifteen eggs. 
Subsequently, it was learned that fusion is more read¬ 
ily brought about in dishes containing closely crowded 
eggs, and in dishes with few eggs in which tlie eggs 
ore brought into close proximity. The fusion there¬ 
fore, is primarily the result of radiation, and not of 
overcrowding, since of two equal lots of eggs from 
the same female—one lot inseminated with and one 
without previous exposure to the ultra-violet rays and 
suspended in equal volumes of sea-water—fusion 
takes place only in the exposed lot. Eggs centri¬ 
fuged before insemmation, that show while living a 
gray cap whiqli after fixation with solutions contain¬ 
ing osmic acid proves to be a disk of oil drops, behave 
in the same way. 

Ultra-violet radiation has another interesting effect 
on eggs of Chaetopterus, In the swimming stage, 
the single trochophores show the apical tuft of long 
cilia displaced sometimes as much os 90^. In the 
majority of cases, however, this displacement amounts 
to about 76®. This result seoins to indicate a change 
in the original organization of the egg. While it is 
true that ultra-violet radiation induces some eggs to 
<iifferentiate without cleavage, the types here described 
show fairly normal cleavage, especially after the 
shorter exposures. 

I might point out also that at times normal fertil¬ 
ised eggs of Chaet0pt0ru9 used during these observa¬ 


tions failed to form a yolk lobe. This is invaxiaUgf 
a sign that the eggs are not in optimum eonditioh* 
Dxpabtuskt op Zoology, Jxswt 

Howard Univiersity 

A SIMPLE METHOD FOR EXPERIMENTAL 
PARTHENOGENESIS 

Hypertonic sea-water is undoubtedly the simplest 
method for the experimental initiation of develop¬ 
ment. Hypertonicity is brought about by the addition 
of concentrated salt solution to the sea-water. The 
salts most commonly used are sodium, potassium and 
magnesium chloride. In practice, one makes up a 
2,6 M solution of the first or second, or a 1.25 M solu¬ 
tion of the third, varying proportions of the molar 
solution and sea-water being employed, 

A very simple method for experimental partheno¬ 
genesis is as follows. To clean filtered sea-water, 
crystals of NagSO^ are added to excess. After the 
supernatant sea-water has become perfectly clear, it 
is decanted. Eggs exposed to this sea Water plus 
for thirty to sixty minutes show a high per 
cent, of cleavage and plutei on return to normal sea¬ 
water. While in the solution, the eggs show separated 
membranes. A nicer method is to take the super¬ 
natant sea-water after the addition of the Na^SO^ in 
excess and add it to sea-water in varying proportions. 
For example, one may set up dishes in a series, the 
first of which contains the Na^SO^ sea-water solution 
alone; the second, nine parts of the solution plus one 
part of normal sea-water; the third, eight and two 
parts respectively; the fourth seven and three, etc. To 
each dish equal amounts of eggs from the same female 
are added. Ej^s are then transferred at fifteen-min¬ 
ute intervals during a period of two hoars. In this 
way one may take into account any variations in 
response of eggs during a given season to exposure to 
hypertonic sea-water. g g 

THE AMOUNT OF OSMIC ACID IN FIXING 
SOLUTIONS NECESSARY TO 
BLACKEN FAT 

Fixing agents containing osmic acid are generally 
conceded to be the best for oytoplosmie fixatkmSir 
There are several difSculties that militate against suc¬ 
cessful results with such agents. Preparations wliich 
the worker oftentimes describes as ‘^over-osmieated^ 
stain very poorly with Heidenhain’s iron bematezylin* 
Since this stain is so generally employed by oytologliliiifl 
fixatives containing osmic acid are leas fr^uehtly ns^d 
than others. Bonin's, for example, is *^(1^ 

preferred. Some of diffiouities in llie way of , 
cessful nesulta with osmio aeid in 
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iiftbt/i 4!^^ be TejoaoTid. One of the ehi^ 

obataelee to Baooeee is the amonot of osmio acid em> 

ployed. 

In the first place, most of the osmio acid on the 
market is of inferior grade and, vhat is perhaps jnst 
as important, not always of the weight labeled. Best 
results are obtained with the best quality of the acid. 
If a given tube supposed to contain one gram of osmlc 
add actually contains more, then what the worker 
makes up os a 2 per cent, solution is obviously of 
greater strength. Working with some of these in¬ 
ferior grades of osmie acid, tubes of which frequently 
contain more than one g^am, I have found that I 
could get very satisfactory results by using as little 
as 0.75 00 of osmic acid in Fleming or Meves solu¬ 
tion. Indeed, in some cases, the amount of acid used 
was less than half this amount. The cytoplasm is 
vary well fixed, and the staining with iron hematoxylin 
leaves little to bo desired. Such small amounts of 
osmio acid have been successfully employed in the 
fixation of most diverse types of cells. The criterion 
for the amount of osmio acid necessary for good cyto¬ 
plasmic fixations is that which will blacken the oil 
drops in the centrifuged uninseminated egg of Arba- 
da. One need simply to prepare a solution of 1 gram 


of the add in 60 eo of distilled water, then take 4 or 
3.5 CO of this with chromic and acetic acids as used in 
Fleming or Meves solution, and prepare also other 
solutions using instead 2, 1.5 and 0.75 ce of oBinio 
acid. Eggs after centrifuging are placed in these 
solutions for thirty to sixty minutes, after which they 
are washed in several changes of tap or distilled water 
and examined under the microscope. If the disk of 
oil drops, the so-called gray cap in the living egg, is 
blackened in that solution containing the least amount 
of osmic acid, this constitutes soMcient evidence that 
enough of the acid has been used. After the use of 
these solutions containing small amount of osmic acid, 
the cells are perfectly preserved, both as regards 
nuclear and cytoplasmic structures. After iron hema¬ 
toxylin, the cytoplasm is a clear pale blue, mitochon¬ 
dria are stained dork blue and the chromosomes after 
breakdown of the nucleus are stained black. Results 
with this method ere infinitely superior to those ob¬ 
tained by the so-calicd weaker Fleming. That is to 
say, in my experience at least, it is better to alter the 
amount of osmio acid alone, leaving the chromic and 
acetic acids in the proportions originally given by 
Fleming and Meves. 

E. E. Just 


SPECIAL ARTICLES 


VARIATION IN THE PERCENTAGE OF PRO¬ 
TEIN IN THE GRAIN OF A SINGLE 
WHEAT PLANT 

That a plant may vary markedly in composition is 
common knowledge to all engaged in plant investi¬ 
gations. Causes and significance of such variations, 
particularly of the percentage of given proteins in 
wheat, have been the subject of mueh study, because 
of the relation this property of grain has to the 
quality of bread. As information was desired on the 
probable range of variation in the percentages of 
protein in the grain of single wheat plants, experi- 
uients were performed that were designed to obtain 
marked differences in this character of wheat. Some 
of the data which were obtained are given in the fol¬ 
lowing table. The values given are those of the per¬ 
centages of protein in the grain of different heads on 
the same plant, they were chosen os representatives 
of the lowest and the highest protein grain grown on 
an individual plant, but are not to be considered as 
the lowest or highert values that possibly could have 
been obtaified, 

Variaidojn in the percentage of protein in wheat is 
directly reiiitdd to that of the supply of nitrogen avail¬ 
able to the pleats at different growth periods—-the 
later given supply is absorbed the higher 


TABLE I 

Vawation in the PBBjCENTAQE or Peotein in the Goaik 
or Difterent Stalks of the Same Wheat Plant 


Variety 

Poroontage of 
protein 

Bifferenco 


liOW 

High 

Actual Percentage 

Bunyip .. 

13.« 

17.6 

4.0 

80 

CJedar. 

12.3 

18.6 

6.3 

67 

Dart^a Imperial_ 

10.9 

11.1 

.2 

2 

Early Baart ... 

10.4 

12.2 

1.8 

17 

Fulcaater. 

8.2 

11.4 

3.2 

39 

Hard Federation .. 

11.8 

17.3 

6.5 

55 

Sonora ... 

C.4 

14.0 

7.6 

110 

White Australian... 

10.2 

13.0 

2.8 

27 


the protein content of the grain. Thus an essential 
feature of the experiment was that of providing con^ 
ditions whereby a given supply of nitrogen would 
become available late in the growing period of some 
stalks and early in ease of others. This required that 
each plant have two distinct crops of stalks, one that 
arose early in its life and the other late. The require¬ 
ment was obtained by planting seed in soil deficient 
in nitrogen in order to rostriot stalk formation of the 
early growth period to one culm per plant. But 
later in grirstfeh-^ninety days after plaiiting--«& ap- 
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plioation of 250 xogs of nitrogen per plant was added 
to the soil in the form of NaN 03 in order to induoe 
new stalk formation. Soon after this treatment tillera 
arose on various plants and thus two distinct crops 
of stalks^ each capable of bearing grain, were pro¬ 
duced. Because of the diftercnces in time of the in¬ 
ception of these two crops of stalks on a plant, 
marked diifcrenees were obtained in their ripening. 
Usually, but not invariably, the grain of the parent 
stalk ripened before that of the tillers. As the 
amount of nitrogen supplied to each plant was more 
than the parent stalk could absorb but less than that 
which the tillers could utilize, the required conditions 
were met, namely, that of providing an ample supply 
of nitrogen during the later growth period of some 
stalks of the plant and early in case of others. The 
former produced high protein grain, the latter low 
protein grain. 

The length of the interval between the ripening of 
the grain of two stalks on a plant or that of different 
plants grown under similar conditions appears to be 
of considerable importance and related to variation 
in the protein content of wheat. The correlation ap¬ 
pears to be: the larger this interval, the larger the 
differences in the protein content of the grain. From 
these circumstances it follows that uniform ripening 
of all heads is an essential condition for the produc¬ 
tion of wheat of low variability. Inspection of the 
datum shows that a difference of one day or less in 
the ripening of two heads of wheat of some varieties 
can be detected in the composition of the grain. For 
example, the differences between the high and the 
low values of Cedar, Hard Federation and Sonora are 
6.3, 6.5 and 7.6, respectively, which is equivalent to 
the accumulated change (difference) of 0.1 per cent, 
per day of the indicated amounts for 63, 65 and 76 
days, respectively. But as the difference in time of 
zipening of the two crops of Cedar was only 36 
days, the total difference of 6.3 is equivalent to a 
daily change (difference) of .17 per cent., a figure 
far above that of the experimental error in the method 
commonly employed for the determination of protein 
in wheat grain. 

That a difference of one day in the ripening of two 
heads of wheat, or even of a few hours as happened 
to bo the case in some varieties, can be detected in 
the composition of the grain appears at first consid¬ 
eration inconsistent with the general observation of 
the relationship between these circumstances. Mere 
change in the rate of desiccation or hardening ob¬ 
viously can not affect the ultimate percentage that a 
given constituent thereof has to the whole. As the 
protein content of wheat groin resolves itself into a 
relationship between two variable factors: (a) the 
amount of nitrogen available for grain, (b) the 


amount of grain in which a given quantity of nitrogen 
will be stored, so the correlation found in the Tarier 
tions in time of ripening of wheat with that of the 
protein content of the grain indicates that the tune 
between final ripening and the period when the causes 
for variation can be operative is a fixed intervaL In 
the case at hand the relationship is explained that 
the supply of nitrogen available for absorption was 
less than the potential quantity which would have 
been absorbed were it present, and the percentages of 
nitrogen found in two different heads of wheat indi¬ 
cate the quantities which are proportional to the 
proximity to harvest that comparable rates of the 
absorption of nitrogen were maintained. 

W. F. Gkrickb 

Lakoeatory or Pi*ant Nittrition, 

University or CAniroRNiA 

GLUTATHIONE IN PLANT TISSUES 
Glutathione, because of its apparent function in 
the fundamental process of respiration, has become a 
substance of great interest. In 1927 Fink^ published 
a micro method for the determination of glutathione 
in insect tissnes. This method has been used by the 
writer in an attempt to determine the distribution of 
the dipeptide in plant tissue. 

In making the determinations thin free-hand sec¬ 
tions of the tissues were made. Immediately a solu¬ 
tion of hot dilute acetic acid (approximately 20 per 
cent.) was poured over these. After a few seconds 
the acid was drained off and the sections were cov¬ 
ered with 5 cc of a saturated solution of ammonium 
sulphate, (NH^) 2 SO^, and 6 to 10 drops of a 6 per 
cent, solution of sodium nitroprusside, Na 2 Fe(CN )3 
(NO) • 2HjO. The tissue was allowed to stand for at 
least twenty minutes to insure the penetration of this 
solution. The section was then removed with enongb 
of the solution to keep it moist. Several drops of 
dilute ammonium hydroxide (one part in three parts 
of water) were added. On the addition of the am¬ 
monium hydroxide a color, pole pink to a vivid 
purplish-red, flashed up through the tissues. This 
color lasted for a few seconds only, although longer 
in some tissues than in others. The difference in the 
intensity of the color is thought to be due to the dif¬ 
ference in the amount of reduced glutathione present 
in the tissues. 

Representatives of the different divisions of the 
plant kingdom were tested. The following examples 
are typical of the results obtained. 

(a) Thallophytes ,—Both Fungi and Algae were 
used. In sections of fresh sporophores of CoprimB^ 
vivid color showed in the lamellae and extended grpAr 
oally through the stipe. In Ehotipus mgriepnp 
iFink, Bciikcb, 65; 143, 1927. ^ 
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young gponmgia showed a slight flash of oolor^ bnt 
no motion ooold be observed in the hypha under the 
miorosoope. Portions of young mats of Asper^llus 
niger and of Fuaarium sp, showed brilliant color. 
Water extracts of these and of oolonies of Erythro- 
bacillua pradigioaua responded'to the reaction. The 
hypha is probably so small that the amount of re> 
dnoed glutathione present does not give sufficient 
color to be disoemiblo. Portions of fresh yeast cake 
gave a brilliant oolor^ yet no color could be seen in 
the individual yeast cell. 

No color reaction was observed in either Spirogyra 
or Zygnema, This may be due to the small amount 
of the dipeptide in the slender filaments, or it may 
be that the color was disguised by the large ehloro- 
plasts. 

(b) Bryophytea ,—Liverworts and ferns were used. 
Sections through the expanded tops of the male and 
female gametophytes of both Marchantui polymorpha 
and Iteboulia sp. showed color in the antheridia and 
archogonia. The reaction occurred in the antheridial 
contents in crushed antheridia of iff mum and in the 
r^on of the spores in the crushed immature capsule. 

(c) Pteridophytea ,—Young gametophytes of Pteria 
^iquelina showed color in the antheridia and archegonia 
and a suggestion of color in the young rhizoids. In 
sections of the rhizome and uncoiling fronds of 
Woodaia sp. a flash of color showed in the meriste- 
matic regions and in the vascular bundles. The color^ 
though not the characteristic pink or purplish-red 
because of the presence of pigment, was evidently, 
from its behavior, the same type of reaction obtained 
in other tissues. 

(d) Spermatophytea .—Sections of the seed of Pinua 
adulia showed pronounced color in the embryo, espe¬ 
cially at the tip of the hypocotyl, but no color in the 
megagametophyte. In the Angiosperm, inflorescences, 
embryos and parts of the flowers, stems and roots 
responded to the test. In Braaaica oberacea vax. 
botrytia and in Asparagus sp. vivid color occurred in 
those spots where the new floral parts were forming. 
A paler pink marked the region of the vascular 
bundles. Sections through the grains of Zea mays 
e^d Bordeum sp. gave no color in the endosperm, but 
<M)Jor showed throughout the embryo. The cotyledon 

a faint pink, but the plumule, the primary and 
the secondary radicles were a vivid color. 

lu the flower the most vivid color occurred in the 
ovules and throughout the pollen grains. No color 
was observed elsewhere in sections of the ovaries and 
anthers except a faint pink in the vascular bundles. 

Herbaceous and woody stems, bulbs and tubers were 
tested, l^coperakon $»eukntum and Asparagus 
<^wed color in the region of the phloem* In the 
Istter the color quickly spread throughout the vascu¬ 


lar bundle. Twigs of Prumts Persica one, two and 
three years old showed color in the region of the 
phloem and the cambium. In twigs from staminate 
and pistillate trees of Salix, color occurred in the 
phloem and cambium, but there was no apparent dif¬ 
ference in the intensity of the color in the twigs from 
the staminate and the pistillate trees. Gladiolua bulbs 
showed faint color throughout the bulb with a more 
vivid color in the vascular bundles of the leaves and 
a brighter color in the flower buds. In tubers of 
Solanum tuberosum a well-developed color appeared 
in the region of the vascular bundles and an intense 
color in the tip of the bud. A section through the 
terminal bud of the sprout showed vivid color in the 
axillary buds with faint color in the phloem. 

Longitudinal sections through the apex of primary 
and adventitious roots showed no color in the root cap. 
In the embryonic region the color was vivid but be¬ 
came very faint in the region of elongation. In the 
stele, however, the color extended back into the 
younger portion of the region of differentiation. The 
secondary root tips also allowed a vivid color. A cross 
section of the stem of Lycopersicon eaculentum 
through an embryonic adventitious root showed color 
in the vascular bundles of the stem and a much more 
vivid color in the cone of the embryonic root. 

The results obtained by the writer on the distribu¬ 
tion of reduced glutathione in plant tissues as indi¬ 
cated by the nitroprusside test show that it occurs 
throughout the plant kingdom with the exception of 
the algae. The apparent absence in the latter may 
be duo to the methods of examination and the diffi¬ 
culty of observing color in the thin filaments and 
highly pigmented material. The substance occurs in 
those cells which have the capacity of producing new 
cells —m the primary and secondary meristematic 
regions of the roots and stems and in the reproductive 
oigans. In addition to these regions it is fonnd in 
the vascular bundles of those plants which possess 
vascular systems. In the Angiosperms this substance 
occurs in the phloem. With the exception of the 
phloem, the areas which react to the nitroprusside 
test are rapidly growing areas. There is apparent 
correlation, therefore, between meristematic tissues 
which have a high respiratory rate and the arc&s giv¬ 
ing the reaction for reduced glutathione. 

Sections of viable com grains and com grains which 
had lost the ability to germinate because of age were 
tested with nitroprusside. There was no apparent 
difference between the color obtained in these. 

The embryos’ of com grains exposed to X-rays* at 
120 KVP, 4 ma, 18 cm for 04 minutes showed a more 
intense color throughout than the embryos of un- 

*Tuanlcllffej Biochem, 19; 149-8, 1925- 

• The writer is indebted to Dr. L. J. Stadlor for treats 
ing the corn and barley grains with X-rays. 
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trieated com grains. Exposure for 144 minutes in- 
creased the intensity of the reaction. 

The embryos of soalced barley grains exposed to 
X-rays for one, two, four and eight minutes showed 
an increase in the intensity of color in the one-minute 
exposure with a change in the quality, and decreased 
intensity of color in the two-- and four-minute ex¬ 
posures. The eight-minute exposure showed a very 
faint pink color. 

Attempts were made to find a method for a quan¬ 
titative determination of reduced glutathione in the 
higher plant tissues. Tunnioliffe’s’ quantitative method 
was ti*ied with yeast with results somewhat lower than 
those obtained by him. The same method was ap¬ 
plied to the tissues of higher plants, but the attempts 
were unsuccessful because of the writer's inability to 
eliminate the pigments and at the same time retain 
the substance which reacts with nitroprusside. 

Virginia B. Whitb 

Depastment op Botany, 

UNivsasiTY or Missouai 

ON THE RECOVERY FOLLOWING LESIONS 
IN THE CEREBRAL CORTEX 

The recovery of functions following lesions in the 
cerebral cortex is a common ‘^observation" which has 
received little or no thorough study. In the literature 
on this subject that was accumulated during the 
World War, Hollander has found numerous cases in 
which the patient, after haring lost large quantities 
of nervous tissue, is said to have “entirely recovered 
hia mental faculties." In many cases tlie patient dem¬ 
onstrated this complete recovery by sticking out his 
tongue and walking across the room when told to do 
BO by the attending physician. Obviously a little 
more testing is necessary before we shall care to place 
much ooniidence in such reports. 

In the work with experimental lesions the same 
error has been not quite so obvious. Complete recov¬ 
ery of function has been reported to bo found in 
experimental animals when there have been either no 
teats at all, or only tests of gross movements such as 
locomotion. Employing such methods, the major 
question is, “How great a lesion may be made with¬ 
out producing loss of function T” 

If adequate tests are used, if those reactions are 
tested which the animal finds difficult to make, the 
interest undergoes a reversal. The question now be¬ 
comes, “How small a lesion may be made in the 
cortex and still produce a measurable loss in the 
animal's reaction capacity t" 

In our investigations we are employing cats. The 
animals are tested before and after the operations on 
such situations as climbing a vertical screen, to which 
th^ hold with three paws while they stretch for food 


with ^ fotir^; Ugh Jmnpixigi elim^ug a vwrtM 
ladder; crawling through email hoka; jumping up to 
catch a rope and hanging there by the forepawe wMe 
the food is eaptored by the he^; stretehiiig down 
from a platform; walking aoroes a narrow bar on 
which there are obstructions; reaching through a 
small hole at various angles in both the vertical Itnd 
horizontal planes; removing a bag from the bead, and 
a few others of a similar caliber. 

The potentialities of such an attack may be iUnsr 
trated by some of the results obtained on three ani¬ 
mals. 

We removed from the parietal region of No. 32 an 
amount of tissue which we judged to be about equal 
to all that forward of the cruciate fissure. Six weeks 
after the operation our tests could reveal no loss of 
motor reactions. In the tests made before the opera¬ 
tion No. 34 used his left forepaw much more often 
than he used the right. A lesion about a quarter inch 
wide and three eighths inch deep was made in the 
arm area of the right motor cortex. No tissue was 
removed. Six weeks later the animal was completely 
right handed. In those situations which demand skil¬ 
ful use of the left forepaw to obtain food the animal 
goes hungry. All the tissue forward of the erociate 
fissure was removed from No. 35. Six weeks later 
the animal was unable to perform any of the required 
reactions. 

It is interesting to note that at the time of the 
second test all these cats were "normal" to a casual 
observer. 

There is little evidence here that there is "segmentai 
localization," “eqnipoteutiality of the cortex," "vicari¬ 
ous assumption of function," or tliat the "brain acts 
as a whole." Our work, so far, has produced results 
which indicate that there is organization in the central 
nervous system. In any organization certain parts 
have certain functions. 

F. H. PiM 

M. N. 
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MEDICAL AND OTHER SCIENCES^ 

AN INQUIRY OF WHAT IS SCIENCE WHEN 16 IT TAUOHT SCIENTIFICALLY 

By Dr. A. J. GOLDPORB 
moFKSBOB or uourav, oolusoe or tub oitt or new tokn 


SousNOB to-day plays an intiioate, permeating and 
dominant idle in our lives. It is not m^ intention 
to weary you with evidence in support of this thesis, 
to list the names of the various agencies engaged in 
science or the numbers of men and women so engaged 
or the ever-inoreosi&g millions of dollars expended, or 
to name the institutions, industries, occupations, men¬ 
tal attitudes and thoughts profoundly modified by 
^lenoe. Nor will I oite the figures of the ever-increas- 
utg numbers of '‘students^' or numbers of hours or 
increasing budgets for scienoe tesehing from kinder¬ 
garten to university. Nor is it neoesaaTy to list the 
atnsEing inemae in the number of journals of science 
the bewildering ia(^se i° the number of published 

‘Addreseie# fbe retlriw viee-pMsldent sad eboirman 
» Bsetion 3jr4^tpiii^ SeieMes, Amerisaa AiaooiatioB for 
hj! Ibwa, Deoem- 


manuscripts, the despair of the librarian as well as 
of the scientist. There is to-day probably no field of 
human endeavor wluoh is not affected by the advances 
in Bcienee. Truly may it be said that science plays a 
dominant rfile in our lives. 

It might then be assumed that the moaning of 
soienee^ its essential charaoteristios, the teats by which 
it may be distinguished from pseudoscience or non- 
science, the methods of teaching science scientifically 
would be widely and clearly understood. The startling 
fact, however, is that scienoe is probably more widely 
not understood or miaunderstood than in any previous 
period bf history. Misunderstood not only by the 
ara^ o£ aehobled (scMuilled educated) masses, but by 
the taaehers and practitioners of science. The extent 
to unscientific science is taught in our sohodU 
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It is widely believed tlmt chemistry, apiculture, 
mediome, etc., are coequal with the sciences of adver- 
linguistics, archeology, music, literature; that 
the science of paleontology belongs to the same brood 
as salesmanship and labor unionism; that the science 
of engineering is akin to the science of voice place¬ 
ment, taxonomy, crime, anatomy, history, religion, 
sociology, physiology, plumbing, Christian science, ad 
nauseam. One is amused, chagrined, disgusted, ac¬ 
cording to one’s temperament. 

All of you may admit biochemistry, physiology, 
mathematics into the realm of sciences. Some of you 
may pudgingly tolerate some branches of medicine, 
engineering, agriculture. Few will concede a place 
for history, philology, salesmanship. Probably none 
will yield a place to plumbing, Christian science, 
painting. But would there be agreement among youf 
Think of the disagreement among the schooled (^'edu¬ 
cated”) members of our population. 

Is science definable t Is it a hxed entity, like dol¬ 
lar, mile, gram; or is it a variable entity, whose 
limits may bo defined, such as color, sound, taste, 
insurance rates; or is science an entity whoso limits 
may not be clearly deflned, such as instinct, thought, 
government, religion, art, etc.f Is it knowledge or 
only certain categories of knowledge or is it not 
knowledge at all 9 

Science, like paleontology and civilization, embraces 
a historical series from the simple to the complex. 
The earliest and most primitive stage may be char¬ 
acterized by the accumulation of new and exact facts 
or observations, but seen through eyes beclouded and 
distorted by beliefs in the ubiquitous and ever-present 
gods, demons, spirits dominating and controlling man 
and his environment. 

A later stage in the development of science may be 
characteriised by the systematization of such accumu¬ 
lated facts, or the formulation of “laws” such as the 
laws of alchemy, the Ptolemaic laws in astronomy, 
the pre-Galenio laws in medicine, the Aristotelian 
laws of nature. These were interesting mixtures of 
rare insight, exact and inexact description, mythology, 
hearsay evidence, unverified and unverifiable facts 
and laws—all subject to the whims of gods, saints 
and spirits. 

The next stage in the evolution of science consisted 
in the gradual elimination of anthropomorphism and 
deism both from observation of facta and formulations 
of laws, but yet unverified and unverifiable, such as 
the bizarre pharmacopoeias up to the eighteenth cen- 
tnry, the theories of evolution prior to Lamarck, the 
systems of classification including Linnaeus, the later 
alchemy. 

Mathematics had in the meantime been developing 
most rapidly. Starting with immutable and absolute 


truths, the science of mathematios grew by further 
testing and elaboration of these fundament truths* 
The next great development in the natural sciendes 
arose with the growth of chemistry and physiea. It 
no longer sufficed to accumulate facts or observations, 
or to elaborate unverified and unverifiable laws or to 
hypothecate causes. The new era in acienoc demanded 
experimentation, i.c., the determination of the im¬ 
mediate or proximate mechanistic cause or causes of 
the phenomenon. The scientist started with observa¬ 
tions or facts. He then devised an experiment in 
which the profoundly complex conditions associated 
with a phenomenon were reduced to constancy or were 
known. Only one condition or factor was unknown. 
The experimental conditions differed from the control 
conditions by this one, simple or compound, unknown 
factor. The object was to determine the role of this 
mknown or in the phenomenon. He must produce 
or modify the phenomenon at wiU, to obtain the same 
results, under the same experimental eonditions. 
From such experiments, new phenomena or new un¬ 
knowns or new methods of analysis of the « arose, 
which new x must again be tested by suitable experi¬ 
mentation. The attitude of mind, the experimental 
procedure which enabled one to determine the un¬ 
known X, became the dominant characteristic of 
science. Facts were the initial step. The experi¬ 
ment as above defined became the sesame to solve 
certain riddles of the universe. 

All these and intermediate stages in the develop¬ 
ment of science coexist, as do the different stages in 
the evolution of organisms or of civilizations. The 
confusion lies in the assumption that the aims, the 
methods, the mental attitudes, the values of each stage 
of science are the same. They are no more alike than 
are the ameba and man, the shepherd age of early 
Biblical times and the industrial ago of 1900. Each 
stage is real, useful in its sphere, instnictive, is a 
discipline, but they are not equal or alike. 

The fact-^eking stage is the amebic stage in the 
development of science. The law-formulating Stage 
is likewise primitive. The stage of unverifiable facts 
and laws also belongs to the primitive era of science. 
The experimental stage, provided it be properly de¬ 
fined, is not only more complex, more modem, hut 
is different from the primitive stages of science. The 
experimental method, properly defined, cbaraoteiu^ 
real science and differentiates it from primitive sm- 
enoe, from pseudoscience, from non-science, from anti- 
science. 

A few examples may make the meaning xnore cleex* 
If one describes or catalogues diseases into a nosolbg^r 
col system or the species of animals or pUtnts bj^ ^ 
rules of elasadfieation or the ports of an 
morphological, histolbgicM or eioililpr^ 
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oae is aaxd to be engaged in science. By the same 
token the description and cataloguing into a rational 
system of pigments, lights and brushes would make 
one an artist. The description and cataloguing of 
dramas or poems should make one a dramatist or 
poet If description and cataloguing of facts into a 
rational system constitutes science, then the diction¬ 
ary, the encyclopedia, books of knowledge, outlines 
of science, survey courses, commercial descriptive 
catalogues of chemicals, of apparatus, of supplies, 
of dogs, of dresses, materia medica, hardware or any 
other body of systematized knowledge—then all these 
constitute the quintessence of science. Confusion is 
doubly confounded by including collections of facts 
in so-called science theses, projects and ^^researches,” 
from grammar grade to university inclusive. 

These collections of facts do not constitute science. 
At best they are the prelude to science, the building- 
blocks with which the structure of science is built. 

It must not be forgotten that facts and laws are 
triumphs of a day, reigning to-day, dethroned to¬ 
morrow. To-day we believe in Euclidean geometry; 
to-morrow there is non-Euclidean geometry. To-day 
it is gravity; to-morrow relativity. To-day we wor¬ 
ship calories; to-morrow vitamins and hormones. 
To day we enthrone proteins; to-morrow amino acids. 
To-day we hail the telephone, to-morrow radio. To¬ 
day we have found absolute truth in the atom; 
to-morrow the ion and electron. To-day it is humors 
and mal air, to-morrow it is germs and mosquitoes. 
Facts and laws and truths change. That which reigns 
forever is the method of science, the experimental 
method, true to-day, to-morrow and all time. 

It is alleged by many that expertness, or ability 
to do things resulting from knowledge, is science. 
Technical ability in making a good slide, or good 
dissection, a good surgical operation, a chemical 
analysis, an exercise in physios, constitutes science. 
By the same logic, the good bricklayer, plumber, 
builder, artificial flower maker, tailor, gardener, fur¬ 
rier, the butcher, the cook, the surveyor, the cement 
DMxer, the analyzer of sputums and urines, etc., etc., 
all belong to the brotherhood of soienee. 

It is not my intention to belittle the courses in 
so-called fact science or to minimize the usefulness of 
facts, or to detract one iota from the glory of the 
digtbguished men teaching the sciences by this 
method. It is my intention, however, to point out as 
clearly as I can, that such courses, such methods rep¬ 
resent the earliest, most primitive stages in the dawn 
of science. To substitute the accumulation of facts 
and or dexterity of manipulation for experi- 

>3^tal methodology is ndve, erroneous, anti-science, 

ike cartoon i^ so^enoe. 

^ this and 


worship dominates our courses in science, not 
only in schools, not only in colleges, not only in 
professional schools of dentistry, medicine, engineer¬ 
ing, chemistry, but even in universities t Wherein is 
the factual method in these science courses diiferent 
from the factual method in theology, esthetics, litera¬ 
ture, art, history, etc. t 

I have studied text-books, laboratory directions and 
laboratory manuals; I have talked with teachers of 
nearly all grades in all parts of the country, to find 
out to what extent real, scientific, experimental 
methodology is used in our laboratories. I find 
'^scientific’’ dogmas, primitive fact-finding methods, 
automaton cook-book manipulations, the almost ex¬ 
clusive concentration on facts, more facts and yet 
more facts. The prevailing method is the archaic or 
Cambrian stage in the development of science. This 
archaic devotion to facts and cook-book manipulation 
parading under the banner of science pervades gram¬ 
mar school to university inclusive. 

If time and occasion permitted I would like to 
cite the innumerable examples from laboratory man¬ 
uals. In chemistry I can not distinguish any funda¬ 
mental difference in method from that pursued by 
my cook in making a new recipe. In physics with 
elaborate tools for exact measurement I can not dis¬ 
tinguish any fundamental difference in method from 
that pursued by the carpenter, mason, surveyor, 
builder, auto mechanic, also using tools of precision 
and following directions at lisast as intelligently. In 
biology and many medical courses, the student is told 
to observe this, that and the other structure, symptom 
or behavior. The same mental processes are involved 
as in pre-Darwinian, pre-Galenio days. The termin¬ 
ology and apparatus are different; the method of 
evaluating evidence is the same. The same emphasis 
on observation, the same nooeptanoe of facts and 
theories, the same kind of assumptions oonoeming 
causes. 

It is conceded that primitive science is a neoesaaxy 
stage in the training process. It is not conceded that 
primitive methods should occupy all or nearly ail the 
years from grammar school to university. 

In what courses of science is the student expected 
to frame bis own question, find suitable materials 
(including bibliography) and apparatus, devise his 
own experiment, analyze the conditions, arrange one 
set of conditions where all 'are constant or known, 
another where only one condition or factor is un¬ 
known, to vary this unknown a, to solve for s, ».e,, to 
find the immediate cause of the phenomenon t To 
determine not facts or laws, but the condition or 
conditionii imder which a phenomenon eon be made to 
appewf To get the same resnlts, to deduce 
oQhclnrioiia from tha exponinmital data, to watch for 



further resolution of the constituent conditions, to 
plan the next experiment t Where is it taufiffat that 
not facts or tools or materiaJs or technique, but the 
method of experunental investigation is the test of 
acientihc procedure? 

It is not asserted that all science courses are con- 
dneted by the methods of the dark a^es. There are 
beautiful examples of the highest type of experi- 
montai courses and investigation. It is asserted that 
fluch examples are ominously few. The astounding 
thing is that so many men, distinguished and honored 
for the splendid use of the best experimental methods 
in their own investigations, seem satisfied with the 
methoda of bygone ages so far as the students in their 
courses are concerned. 

One is astounded or amused by the wide use of the 
terms, the phraseology, the apparatus, the motions, 
the extemaliu of experimental procedure in our 
courses. Thesfs but thinly disgiiise the underlying 
dogma, cook-book manipulations, unverified or un- 
verifiable conclusions, the methodology of non-science 
or anti-soienco. There is for too little of the real 
spirit of experimental investigation. 

1 take issue with the one who asserts that the 
methods of experimental investigation must be post¬ 
poned to the Ph.D. thesis. I submit that the method 
can and should be used not only in the Ph.D. thesis, 
but also in most graduate science courses, in most 
undergraduate science courses, in most science courses 
of junior college, high school and grammar school. 
As a matter of fact, but far too infrequently, one 
finds splendid examples of true experimental inves¬ 
tigation in aU these grades of schools. 

If it be contended that the spirit is willing but the 
flesh is weak, that real methods of experimentation 
can not be taught in classes of 100, 200, 400 and 
more, where part-time, inadequately and often nar¬ 
rowly trained student and graduate assistants do the 
teaching, I would agree wholeheartedly with you. If 
the large numbers of students, crowded schedules of 
the teachers, etc., prevent true teaching of science, 
then let it be proclaimed on every hand, on every 
occasion, let it be clearly understood by all, that what 
we are teaching is either not science at all or only 
the lower levels of science. Let it be clearly under¬ 
stood that we are training in modem laboratories, 
with modern tools and phraseology, by the standards 
of pre-Galen, pre-Veaalius, pre-Lavoisier, pre-Galileo, 
pre-Dorwin, pre-Bacon, pre-Pasteur. 

Maltraining like malnutrition, if long continued, 
has very serious and lasting effects on the organism— 
not only upon the large armies of college students but 
upon the relatively small number of selected (often 
aelf-seleoted) individuals who constitute the profes- 


yet not widely known, how lazge is the ptt^portion 
of manuscripts returned to authors not only for minor 
changes such as clearness of style, form, citations, 
English, etc,, but for major and serious defects^ such 
as inadequate controls, inadequate experimental pro¬ 
cedure, inadequate proof that the phenomenon is due 
to the one variable cited, inadequate or overreaching 
eoneJusions from the data submitted. In other words, 
for lack of understanding of the basic qualities that 
constitate experimental science. It has been widely 
urged, and not facetiously, that even more rigid ex^ 
elusion of manuscripts should be practiced. 

Permit me to make brief reference to another re¬ 
lated problem. For many years, probably from the 
time when Latin was the medium of communication 
by the learned, with increasing nationalism, the rapid 
specialization of the sciences, the multiplicity of socie¬ 
ties, journals and meetings, the rise of seienoe in 
more and more lands, with corresponding language 
difficulties, with the barriers created by hosts of new 
terminologies and elaborate technical procedures, there 
resulted a series of intellectual barriers that separated 
the workers into narrower and narrower fields. Such 
separatism is accentuated in our colleges and univer¬ 
sities by the physical separation of departments and 
subdepartments in different parts of the campus, or, 
equally efieetua], different fioors of the same buildup, 
and mueh too frequently by unfriendly doors on the 
same fioor. Each woricer or group of workers con¬ 
ducts his researches and courses as though the aBicd 
divisions of science were wholly unrelated entities. 
And inevitably lack of understanding, misunderstand- 
ing, dupiieation, lost motion are correspondingly in¬ 
creased. To be sure, this separatism is not confined 
to the sciences. 

In latter years there have been a number of move¬ 
ments directed to bringing together into cooperative 
action the workers in allied fields. This seotioh, I 
believe, was the first among the sections in the 
can Association for the Advancement of Scienoe to 
develop and champion such a movement. In IdW I 
was honored by election to the seeretarysbip. During 
the next seven years, with the closest cooperation of 
the. distinguished members of the section oommittee, 
we developed this program. We endeavored to bring 
together workers in related fields to disemss oommon 
and borderline problems. The section oomihiltee was 
selected so that oxm or more representatiVOa of the 
different fields of medicine, parasitblogy, 
tomedogy^ anthropolagy> vital statieti^ 

Spence, med^l practi^ 
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to rional workmw in seitiEnoe. Itty oWit 

editor is in agreement with of the eiStors of 
high exemplars of scientific journaU. It is no MOrat, 










priu^pH V ii^oicy of the aeeUo& committee 

and others ns to tlie Important problems significant 
to workers in aevaral fields, the outstanding investi¬ 
gators of these problems, the groups that should be 
invited to cooperate with us to the end that common 
or borderline problems might be discussed by workers 
in allied fields. The nerw policy met with immediate 
and wide and hearty response. 

There were, of course, other efforts by other groups 
in the same general direction, a breaking down of 
ever-narrowing barriers, a regrouping and coming 
together of isolated groups. The Society for Experi¬ 
mental Biology and Medicine has for twenty-six years 
been bringing together the workers in the manifold 
fields of experimental medicine and biology. The 
gtmetieists are coming together^ more and more closely 
each year, and breaking down the artificial walla 
called zoology, botany, agriculture, etc. The National 
Academy, the American Philosophical Society, some 
of the state academies, are but a few illustrations. 
Au interesting example is the union of eheroists^ 
physiologists, pathologists and biologifits with the 
Burgeons in the Mayo Foundation. The Rockefeller 
Institute more compleftoly and on a larger scale than 
ever before (except in war) uses every field, every 
tool, every facility, and by frequent group meetings 
attacks the fundamental problems of health and dis¬ 
ease. The Carnegie Institution is another illustrious 
example of coordinated attack on the problems of 
science. An increasing number of university labora¬ 
tories, particularly in medical schools as well as in¬ 
dustrial laboratories, are being manned and equipped 
with workers and tools from the allied fields of sci¬ 
ence. There ia a wholesome trend in the same direc¬ 
tion in respect to newly organized journals. More 
and more are the old barriers laid low, regrouping 
of workers, cooperative use of tools, techniques, co¬ 
operation of workers. 

In the Cambrian or Preoambrian age in which so 
ttiany of our schools still live, one finds evidences of 
the ancient separatisms, the old fear of the trespasser, 
the vicious codes that separate related departments 


and subdivis&ona of eeience, that compel uneorrelat^ 
eompartmented, often antagonistlG or contradietofy 
facts, methods and results of science. 

There ore a number of movements making for con^ 
oerted attacks on important problems by workers in 
allied fields. There are examples in the drama, in 
archeology, in exploration, in two or three coUeges, 
in some university laboratories, in many research in¬ 
stitutes, in a few grammar and high schools. Th^ 
are oases surrounded and overwhelmed by the blare 
of publicity trumpets, proclaiming the polytheism of 
the sciences, shouting the shibboleths of experiment^ 
project, research, scientifio method, integration, sur¬ 
vey courses and o^er fine names for rather poor sub- 
stitutes of the original article. 

When so many ills ore believed to be curable not 
by medicine, but by legislation, we might urge a law 
like the Food and Drug Act, penalizing institutions 
of learning which put misleading labels on their wares 
law as unenforceable as many other laws. 

May the time come soon when the practitioners of 
science, individually and collectively as faculties, may 
more widely and more adequately understand the 
aims, the methods, the importance of experimental 
investigation in science, its significance in education, 
in citizenship. We may then hope that trustees, 
presidents and heads of government laboratories 
will cooperate more and more in providing the con¬ 
ditions that will make for better, more thorough 
methods in teaching science, when emphasis will be 
transferred increasingly from the search for facts 
and ‘4aw8” to the search for rigorous experimental 
procedures. 

We may then hope for a better understanding of 
Bcienee by larger proportions of our people, expect 
decreasing influence of faddists and stylists, less 
opposition and more cooperation from the public that 
conditions our lives, whether legislature, press, in¬ 
dustrial and financial leaders, publicists, medical work¬ 
ers, etc. 

We may then hope for a more rapid core of the 
ills that the individual and democracy are heir to. 


SOME OBSERVATIONS FROM LIMING INVESTIGATIONS' 

By Profeuor C. A, MOOBRS 
rnmnsKE AcnuouurmtAi. KxnBtHnrr station 


LilnNa to iaereaae orop prodoetion has been prao- 
tioed in Tuions parts of tbe world from time im¬ 
memorial. Tlie praetioe, however, appears to have 
twen ataiewhat intermittmt, apd iP Bnrope, as well 

^ viM'|*eel<|eat mad ehalman 

Amer’lean AsioeUtloP tor the 

Bptt'UpwWi' IDMpmbw’ 


as in this oonntry, many farmers have never Ihnod. 
3%e onstom of limingr gave rise to some disqnieiiiig 
adages, snch as "Liiuing eniiehes tbe father b«t im- 
poveridieB the soa” and “Lime and marl withotri 
BUPmre make bo£h fann and fanner poor.” 

Soop after the advent of tJie i^piraltniid ei^eii- 
4^^ Ihstog beeame a sabjert of iavestigap 
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tioxL. The work of the Pennsylvania and Rhode 
Island stations is especially worthy of mention. At 
the latter station, studies were made of the effects of 
limin g on the production of both field and garden 
crops, and of the relation of liming to different fer¬ 
tilizer materials, especially ammonium sulphate in 
comparison with sodium nitrate. Later the stations 
began to investigate the effects of liming on various 
soil components. Crop yields showed that judicious 
liming was generally beneficial, but it was essential 
to learn why this was so. It was also essential to 
discover harmful effects, if such existed. The solution 
of the problems involved retiuired long-continued 
chemical investigations, such as have been pursued 
for nearly twenty-five years at the Tennessee station. 
Investigations were begun by the writer in 1906. 
About 1911 they were in large part—especially those 
relating to the soil reactions with the mineral elements 
—entrusted to Dr, W. H. Macintirc, the present head 
of the department of chemistry. Since that time he 
and his associates have untiringly, and successfully, 
pursued laboratory studies on the subject in connec¬ 
tion with extensive open-air lysimeter equipments. 
During the progress of the studies it became neces¬ 
sary, aft is often the case, to develop dependable 
quantitative chemical methods. Of the methods 
worked out in our laboratories, three have been 
adopted by the Association of Official Agricultural 
Chemists. The lysimeters have proved of great value 
in the determination of the outgo of the different 
elements over extended periods. The importance of 
time aa a factor is too often overlooked. The forces 
that produce soil changes, like the nulls of the gods, 
grind slowly. Where the subsoil is retentive, it is 
only by the use of the shallow lysimeter that the 
outgo of either nitrogen or the basic elements from 
the surface soil can be determined quantitatively. 
This apparently simple matter was not easily estab*^ 
lished. Precedent required tanks with several feet of 
subsoil. It was only after a detailed study of several 
years with lysimeter tanks of varying depths that the 
need and fundamental importance of the shallow tank 
was fully realized. This study was begun in the 
earlier years, and the outgo of nitrates following 
various manurial treatments furnished the conclusive 
evidence. In the liming investigations, therefore, two 
sets of lysimeters were used. One set contained only 
surface soil; the other contained the same amount of 
surface soil underlaid with a foot of heavy loam 
subsoil. The results from the two depths were often 
dissimilar, for even a foot of such a subsoil materially 
diongos the outgo. The findings, though not always 
revolutionary, have furnished a substantial foundation 
on which to base explanations of some of the chemical 
mstionB of the soil and have suggested new view¬ 


points of more than loeal interest. This paper deaU 
almost entirely with results from the TOnnesgee sta* 
tbn, but without citation to the more than fifty 
articles published by the station in bulletins and scien¬ 
tific journals. 

Certain pioneer teachers maintained that liming 
with burnt lime had a ^‘buming’’ effect on soil humua. 
The question has been a subject of field investigation 
since 1905, and a report from the first twenty years’ 
study has been made. In addition to field plots, 
cylinders sunk in the ground and lysimeters have been 
utilized. In the field experiments, liming with burnt 
lime was found to accelerate materially the outgo of 
nitrogen and the oxidation of humus for a few years 
following the application. A retardation of these 
processes then set in, so that in the course of eight 
or ten years little difference was found between the 
humus content of the unlimed and the limed soil. In 
fact, the only noticeable final effect was where all 
crops had been removed without either the return of 
vegetable matter or the production of clover and grafts. 
In such a case the limed areas were slightly lower in 
both nitrogen and humus. 

The study with cylinders placed in the open showed 
that neither the oxide nor the hydroxide of calcium 
exercised any determinable chemical disintegration of 
the humus matter of the soil prior to carbonation or 
flilioation, even when heavy applications of eight tons 
per acre were made. In the case of an application 
of two tons per acre of burnt lime, maximum car¬ 
bonation took place within five days and complete 
silication within ten days. Magnesium carbonate was 
converted to silicate oven more rapidly than calcium 
carbonate. 

One of the discoveries made in the earlier part of 
the work was the readiness with which silica, a sup¬ 
posedly inert substance, reacted with carbonate of 
lime—CO, being lost and calcium silicate produced. 
The general conclusion was drawn that the effects of 
an ordinary liming with burnt lime are derived pri¬ 
marily from silicates. It was oonclnded that, for soils 
formed in situ under humid conditions, magnesiaim 
was almost non-existent except m the silicate form. 
It was shown also that any toxicity induced by appli¬ 
cations of the pulverulent magneaitxm carbonate was 
necessarily short-lived. In some of the earlier studies 
it was found that the silioateB of calcium and ixtag* 
neaium produced greater clover crops than their cor¬ 
responding oarbonates**a finding that has ftinoe been 
verified at several other places. Silica additioxiB were 
Buecesftfully used for tobacco as a “buffer’' and io 
eliminate toxicity induced by heavy addUiona of 
nesia. 

Soil sulphur, along wi^ soil nitrogea, Is an 
xn plant nutriti(m that may wdexga 
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BUty, tbm£Dx«, be influenced by any material modifl- 
oation of the soil reaeiion or its supply of available 
oaldum or raagnegiam. The effects of additions of 
theae elements in each of several forms and at widely 
varying rates were thoroughly investigated over a 
fifteen-year period. Materially different effects were 
produced. The light applications of lime in all forms 
accelerated the outgo of sulphates. The acceleration 
was the greatest for the first year or two but con¬ 
tinued in evidence throughout the period. On the 
other hand, the veiy heavy burnt lime applications 
retarded the outgo, not only through partial steriliza¬ 
tion of the soil, but also by a fixation of the sulphate 
radical derived from both soil and rainwater. Mag¬ 
nesia increased the outgo at all rates of application. 
The increase was much the greatest at the heavy rates, 
and under this condition far surpassed that from lime 
in any form and at any rate. The experiments were 
carried out with two sets of lysimeters. One set con¬ 
tained about 7 inches of surface soil only, and the 
other the same amount of surface soil underlaid witb 
a foot of a heavy loam subsoil. For a number of 
years the amount of sulphates leached from the sur¬ 
face soil alone was very much greater than that which 
came from the tanks containing the surface soil 
underlaid with the subsoil. The latter exerted a 
decidedly retardative effect on the outgo wherever 
burnt lime was applied. The same was true of the 
Light applications of magnesia but not of the heavy 
applications, in which case the percolates soon became 
heavily impregnated with magnesium sulphate. Al¬ 
though the data show that liming increases the outgo 
of sulphates and that this increased outgo is still 
apparent after fifteen years, the final outcome can 
only be surmised. Reasouiug from the effects of lim¬ 
ing on the nitrogen outgo during twenty years of the 
oowpea-wheat experiments, there could be expected in 
the course of time a reductiou of outgo due to the 
dimiuiahed supply of oxidizable sulphur. The data 
obtained are sufQcient, however, to warrant the con¬ 
sideration of a possible sulphur shortage for plant 
nutrient purposes wherever liming is long practiced 
without sulphur additions from fertilizer or other 
sources. As a matter of interest and warning it may 
he stated that the percolation results would have been 
inoonoluaive, if not misleading, had not determination 
been made of the sulphate radieal as well as calcium, 
niagnesium and potassium brought by the rainfall. 

The findings relative to sulphur as found naturally 
^ the soil were amplified by a simOar study for 
^ve years following additions of ferrous sulphate, 
Pyrite and flour of sulphur. Where ferrous sulphate 
was applied to the soil, both burnt lime and magnesia 
^»«>wa«sd the outgo of sulphates. Where pyrite was 
mater^s tduded to depress the 


outgo. Where elemental sulphur was applied, both 
burnt lime and magnesia in the lighter applications 
and magnesia in the heavy applications accelerated 
the outgo. It is probable that the increased sulphxir 
outgo produced by the liming of a humid soil comes 
as a result of increased oxidation of organic sulphur. 

The literature of the past makes frequent reference 
to the supposed liberation of soil potash by liming. 
This appears to have been largely a surmise based on 
the mass-action effect that was observed when acid 
soils were suspended in solutions of neutral calcium 
salts. Plot results were available for each of several 
widely different types of soil on which liming experi- 
menta had been continued from seven to twenty years. 
The crop yields on the twenty-year field had long 
shown a greater potash deficiency for the limed areas. 
It was a question, however, whether this was entirely 
due to the heavier drafts on the soil potash as a result 
of the larger crops produced in the earlier years by 
the liming or in part to reduced availability of the 
potash. The answer to this question was furnished 
by the lysimeter studies. It should be stressed that 
in these studies uo crops were grown, hence the quan¬ 
tity of potash in the percolates showed the influence 
of the various additions of calcic and magnesic mate- 
rials upon the availability of the soil potash. Ten 
years ago the Tennessee station published the results 
from five years of these lysimeter experiments, which 
showed that in none of the soils used, with a single 
exception, did liming liberate potash. The exception 
was where enormous amounts of calcium hydroxide 
persisted for over two years as the result of 100-tou 
calcium oxide additions, and even in this case there 
was only a small and temporary liberation of potarii. 
Ordinary applications of both lime and magnesia 
repressed the potash content of the soil leaehings. 
The repressive effect of liming upon the solubility of 
native supplies of potash was likewise observed where 
potash was added through incorporations of red 
clover. 

The Tennessee station's findings relative to the 
repressive action of liming on the availability of soil 
potash have recently been verified by reports from 
several other stations which showed a lower potaoh 
oontent for plants grown on limed soils. The evi¬ 
dence, as a whole, may be said to show that liming 
forces potash back into the soil, and not out of the 
soil as some German investigators have asserted. 

The outgo of calcium and magnesium as influenced 
by different liming materials has been considered in 
lysimeter experiments for a period of fifteen yem 
According to the law of mass action it might be ex- 
peeteil that oaleium would displace magneshtm, and 
vi 00 versa/ and it was long assumed that this is what 
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took pUfcceu Tko expwmentBl redolts oan be veij 
briefly stated, and ate quite at variance with the dis¬ 
placement theory. Liming with bamt lime and high 
calcic limestone appreciably increased the calcium 
outgo and depressed the magnesium outgo. In a 
sunilar manner applications of magnesium, either as 
oxide or as carbonate, increased the magnesium outgo 
and very markedly depressed the calcium outgo. The 
result from liming with dolomite—a double carbonate 
of calcium and magnesium—is of special interest. It 
was found that in spite of calcium enrichment sup¬ 
plied by this materia] there followed a decreased 
outgo of calcium and an increased outgo of mag¬ 
nesium. It should be borne in mind that the sum of 
the enhanced outgo of calcium and magnesium was 
found to be nearly constant. These findings have an 
especial interest in explaining tlie detrimental effect 
that high-calcic limes may exert upon such a magnesia- 
loving crop as tobacco. They throw a new light upon 
many of the interpretations given to the older studies 
of lime-magnesia ratios. 

Study of the accumulated data for calcium and 
magnesium outgo from economic liming in the lysim- 
eto experiments shows that the loss of lime is too 
small to account for the decreasing benefit to legumes 
of high lime requirement, A need for reliming is 
therefore apparently due to changes in tiie form or 
state of the large residual fraction of added lime 
rather than to extensive outgo in those soils that 
possess good fixing capacity. It has been demon¬ 
strated to our satisfaction that after added lime is 
absorbed by the soil the absorption product undergoes 
a progressive decrease in availability. This phe¬ 
nomenon may be a simple “aging,” using the terra 
in the chemical sense, for which there are many 
analogies in the formation of precipitates that in time 
become increasingly less soluble. 

Much has been said relative to base-interchange —a 
phenomenon that ia of great importance in the genesis 
and subsequent make-up of dyke-recloimed soils and 
those of arid regions. Under humid conditions Ten¬ 
nessee soils do not show base-interchange reactions in 
the zone of incorporation of calcic and magneaic ma¬ 
terials, even in the presence of high concentrations of 
a neutral calcium or magnesium salt; but on the con¬ 
trary they show a repressive action. On the other 
hand, the percolates from lime- or magnesia-treated 
surface soil do exert a base-interchange effect in the 


imbsoil where the action of solpbates, nitrates end 
chlorides comes into play beyond the zone of contact 
between the soil and additions. 

The writer has reserved for the dose of this t^per 
a brief disenssion of a most interesting and important 
soil reaction which explains certain soil phenomena 
and also has other and unexpected applications as 
an important analytical procedure both in the soils 
laboratory and in industry. That is the formation 
of the ternary systems, CaO-Fe^O,-*CaSO^ and 
CaO-AljOg-CaSO^. These compounds and the re¬ 
actions involved were new to soil chemistry, and theur 
discovery is one of the more interesting aehievexnentB 
of the station’s researches. 

In connection with certain lysimeter experiments it 
was observed that very heavy liming—100 tons of CaO 
per acre—practically inhibited the outgo of sulphates 
for a year or two, but that this effect was not per¬ 
manent. The phenomenon was studied from various 
angles, and finally by means of a synthetic study with 
pure gels, the formation of compounds of both iron 
and aluminum united with CaO and GaSO^ was found 
to be the explanation. These compounds are of low 
solubility os long as the system is alkaline, but are 
readily soluble in cither neutral or acid media. Fur¬ 
ther investigation showed that aqueous solution of 
calcium hydroxide and calcium sulphate readily at¬ 
tacked aluminum complexes in the soil, with the 
formation of the ternary compound. Afterward the 
reaction was utilized as the baais of a chemical method 
of determining the amount of reactive alumina and 
silica and promises much as a useful yardstick in the 
measurement of the oolloidal properties of a soil. 
Industrially the diseoveiy is valuable because an ex¬ 
planation is given for the disintegration of concrete 
under certain conditions, which had previously not 
been understood, and furnishes the necessary informa¬ 
tion for the avoidance of such trooble in the future. 

In conclusion, the fact may well be emphasbed that 
the soil solution is the source of all the nutrients tahen 
up by the roots of plants. As Brasseale has eaid, 
^<The plant deals with the soil solution and wi& the 
soil solution only.” It is this solution that is (diUiined 
by means of lysimeters. lysimeter findings may 
therefore be studied to advantage by plant physiolo¬ 
gists and others who are interested in learning what 
effects manurial treatments may be expected to ex^ 
upon crop-nutrient assimilation and pla|it-aah content. 


A DEVELOPING VIEW-POINT IN OCEANOGRAPHY 

By Dr. HENRY B. BIGELOW 

MVSBCM or COMPABATrvB SiOOIiOOY, OiU(iniI>al| MABMOHUSem 

At th« Priaoetoa meetia^ of the National Academy B. M. Dqggar, J, C. Memaov T. W 
of Scieaeea on November 18 laut, its committee on r. B. UlBe 
oceanography, eonwating of W. Bowie, E. G. Conklin, ' wbaiWad .a 
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impoirtiifcioe ood pziemi; status of oMmogr&phy, with 
Toeommeodatioiis as to how this science may more 
effectively be enoouraiTcd in America* To the gen¬ 
era] seientide pnblio the most significant feature of 
the report is perhaps the general conclusion, reached 
by the committee, that the cstabliahment on our 
Atlantlo coast of a now organization dedicated to the 
onoottragement and prosecution of oceanographic in¬ 
vestigation is ^^the greatest need at the present time, 
both from the point of view of American oceanogra¬ 
phy and also for adequate participation of this coun¬ 
try in a study necessarily international*” The commit¬ 
tee oonoludos further that '^the establishment and 
endowment of an Atlantic Oceanographic Institute 
should be realized at the earliest possible moment.” 

The report is too long to be summarized here.^ 
We, therefore, think it pertinent to set forth some¬ 
thing of the view-point developed in the report that 
led to the recommendation of this particular kind of 
support for oceanography, rather than tq the more 
conventional suggestion that our knowledge of the sea 
would be most rapidly increased by more deep-sea 
expeditions, and greater. 

Tliis commitment implies, as is indeed the fact, that 
oceanography has of late entered a new intellectual 
phase, to explain which a word of retrospect is 
necessary. While in one sense this is among the 
oldest of natural sciences, in another it is one of the 
youngest. To date its absolute birth is an impos¬ 
sibility, for this took place when first some fact about 
the sea was not only observed but recorded t certainly 
this happened many centuries before the Christian 
era. And with the passage of the centuries recorded 
knowledge continaed to accumulate about one phase 
or another of what we now call oceanography. Bnt 
this could hardly have been dignified with the rank 
of a separate science down to the early years of the 
century just passed, because it had not yet passed 
the stage of collecting and recording isolated facts, 
whether about the surface of the sea, about its inhabi- 
tants in shallow waters or about its margins. In fact 
all that lay below the surface of the open sea, or 
more than a few fathoms down from tide-line around 
its shores, continued, down to the late seventeen hun- 
dreds, as much a mystery as it had been to the Pheni- 
cians, except when some deep^eea fish was oast up 
upon the strand. Indeed, it woe not until about the 
uiiddle of the nineteenth century that systematic cx- 
^unination even of the surface of the sea was seriously 
undertaken, or that scientists awoke to the fact that 
the underiying waters offered a whole new world for 
mcploratinn, 4hat offered no untimnaoimtable diffculty. 

Evidently tids descant tim ahyas could not be 
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ments, whether to plumb the depth, to sample the 
living creatures there Or to measure the physical and 
chemical diaracteristios of the water. And philo¬ 
sophically it is interesting that it was the birth of 
this new view-point, reached from gleanings with 
very primitive gear during the preceding fifty years 
or BO, which led to the development of efficient in¬ 
struments—not the reverse. 

It would, indeed, have been quite within the tech^ 
nical abilities of the Romans of Pliny's day to develop 
the depths of the Mediterranean and to explore its 
biota, though of course examination of the tempera¬ 
ture and salinities of the sea must in any case have 
awaited the development of the sciences of physics 
and chemistry as we now know them, 

Students of the history of science may well date the 
birth of modem oceanography from December 21, 
1872, the day when the Challenger set sail from Ports¬ 
mouth, England, on her memorable voyage. And 
iheneeforth, with every fresh venture below the sur¬ 
face of the sea, such a fiood of new facts came pouring 
in that it seemed for a time as though this fact- 
catching could never lose its novelty. One great deep- 
sea expedition led to another, and more was learned 
«about the sea during the last thirty years of the nine¬ 
teenth century than had been during the preceding 
three thousand. But after a time, as so often hap¬ 
pens when some scientific discipline takes a sudden 
spurt, this fact-catching began to lose something of 
its freshness. 

At first, when no one knew what lived on the bottom 
of the sea, every new fish that was drawn up was a 
marvel. But now we have come to have a more, 
sophisticated outlook upon such things. Students 
began, in short, to feel that the mere accumulation of 
facts from the sea, when there is an inexhaustible 
supply, may actually become a bit sterile, ^ust as 
catching fish is to a sportsman whore fish are too 
plentiful. To maintain interest under such circum¬ 
stances, one must need the fact—or the fish, as the 
case may be. So it was natural that when peraisteneo 
in the old methods no longer yielded startling dis¬ 
coveries, signs could be seen of the approach of a 
period of stagnation, following the peak of fevered 
activity. And oceanography would probably be in a 
moribund state in America to-day, just os the art of 
sailing a square-rigger is, but for the birth of the 
new idea that what is really interesting in sea science 
is the fitting of these facts together, and that enough 
facts had accumulated to make the time ripe for an 
attempt to lift the veil that had obscured (and still 
obsettm) any real understanding of the marvelously 
con^ssi h&d equally marvelously regulated oyicle 
evefiti i^^t taltes pl^ witbiu the sea. 

ffds donsciaus alteration in 
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view-point, from the deBcriptive to the explanatory, 
was a growing realisation (this could have come only 
after multitudes of facts had been accumulated) that 
in the further development of sea science the keynote 
must be physical, chemical and biological unity, not 
diversity, for everything that takes place in the sea 
within the realm of any one of these artificially 
divorced sciences impinges upon all the rest of theuL 
In a word, until new vistas develop, we believe that 
our ventures in oceanography will be most profitable 
if we regard the sea as dynamic, not as something 
static, and if we focus our attention on the cycle of 
life and energy as a whole in the sea, instead of 
confining our individual outlook to one or another 
restricted phase, whether it be biologic, physical, 
chemical or geologic. This applies to every oeeon- 
ograpber; every one of us, if he is to draw the veil 
backward at all, must think and work in sevci'aJ dis¬ 
ciplines. He must be either something of a Jack of 
all trades or so closely in tune with colleagues working 
in other disciplines that all can pull together. 

We see here a case where economic pressure was 
largely responsible for lifting a field of knowledge, 
willy-nilly, to a higher and more rarefied atmosphere 
of what we flatter ourselves by calling “pure science” 
—^in this instance the plight of the commercial sea- 
fisheries of northern Europe. The countries bordering 
on the North Sea had exploited the resources of the 
flaberies for centuries. And it chanced that just when 
oceanography was enjoying its nineteenth century 
boom, the fisheries were also so rapidly expanding in 
intensity, through the development of more effective 
fishing methods, that the dread of overfishing became 
imminent. What more natural than for the maritime 
nations to turn for advice to the sea scientists who 
had for the past fifty years been so busily carrying 
on explorations of the sea, naming and classifyiiM? 
the fishes—especially when the deep-sea expeditions 
had been so largely supported by taxpayers’ money? 

But sound advice as to the wise management of the 
fisheries science could not give, for while volumes of 
facts had been garnered about the individual species 
of food-fishes, and as many more about the medium 
in which these live, there iiad as yet been no general 
and concerted attempt to fit these two categories of 
facts together, or in other words, to unravel the skein 
of factors that controls the lives of fishes in the sea. 
It was, however, clear enough, once attention was 
directed thereto, that if the exploitation of the deep- 
sea fisheries was to be based on sound, rather than on 
hit-or-miss, principles of conservation, it demanded 
just this understanding of the lives of its victims; it 
was equally clear that such an understanding could 
be gained only through a synthesis of studies in many 
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fields, and that no mere piling up of data, however 
extensive, could yield it. 

All this WEB so obvious, once pointed out, and the 
economic urge was so pressing that a vast amount of 
attention (and a vast amount of money) has been 
expended on fisheries-biology during the past quarter 
century, and on appreciation of the need of unity has 
come to permeate the whole edifice of oceanography. 
But even with this new view-point and new impetus, 
science has given assistance much more slowly to the 
suppliant fisheries than bad been hoped, beoaUse the 
requisite synthesis of knowledge has proved a task 
hninenBely difficult intellectually as well as technically, 
and because we are only now beginning to appredote 
the appalling complexity of every marine problem—a 
complexity which if discouraging in one way offers 
in another way a most alluring stimulua. Speaking 
as a biologist, the proverbial “way of a maid with a 
man” is glass-clear as compared with the way of a 
fish in the^sea, for in the sea there is no such thing 
as a hermit fish—or fact: every sea animal depends 
on an endless chain of other animals or plants and 
equally on an endless chain of facts and events in its 
inanimate surroundings. 

Though we have been studying ood, mackerel, 
lobsters and the rest, with men and ships at sea, in 
libraries and laboratories ashore, with hopes and with 
discouragements, for all these years, we do not yet 
know all the links in the life chain of any single 
species, or even which links are apt to be the most 
important, or even where to seek more than a few of 
these links. But oceanographers do now very thor¬ 
oughly appreciate that the geophysieal and chemical 
links are quite as vital—perhaps even more so—than 
those of the sort more usually named biologic. 

When one picks up a fish, one may be said, allegori¬ 
cally, to hold one of the knots in an endless web of 
netting of which the countless other knots represent 
other facts, whether of marine chemistry, physics or 
geology, or other animals or plants. And just as one 
can not make a fish-net until one has tied all the 
knots in their proper positions, so one can not hope 
to comprehend this web until one can see its inter¬ 
nodes in their true relationship. This is to-day tiie 
conscious aim of oceanographers. 

To look more closely at some of the lines of knots 
in the web will perhaps help to bring this conception 
home. 

On the whole, the simplest of these to follow, and 
certainly among the most important, are the food lines, 
via which one species is interdependent upon anotb^* 
Thus a shark may eat a |M>llook, a pollock * 

smelt, a smelt eat an ampbipod, an Bmph4H>d est ^ 
oopepod and a oopepod eat a diatom, and each 
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find its food^paoieB at hsxkd or pariah. Or followed 
in the reverae deseription, we eee here, aa oleaiiy, an 
cpemy-prey linOi for amphipods, if plentiful enough, 
may loeally exterminate oopepods, or fish looally 
dedmate amphipoda. And big dah may so prey upon 
little ones (even of their own apeeies) that this last 
factor must serioualy be taken into consideration 
in studying the maintenance of stocks of dshes on 
eertain of our most productive fishing banks, for 
there is no prejudice against cannibalism in the sea; 
that is a purely terrestrial invention. 

Nor can the biologist focus narrowly upon the bio* 
logic lines in this allogoiio web, the chemist on the 
chemical, for when any animal is hatched into the 
sea and throughout its life, its survival depends quite 
as much upon whether its physical and chemical sur¬ 
roundings are favorable as upon the immediate food 
supply, or presence of enemies; while in life and in 
death marine organisms profoundly affect their aque¬ 
ous environment. This interdependence, by and large, 
is much more intimate in sea than on land, for reasons 
that there is not space to enter upon here. Marine 
animals and plants being, as a class, much leas effec¬ 
tively protected against their environment (because 
the marine aquatic environment is a favorable one, 
not on unfavorable, as is the air), the balance in this 
respect is often a very delicate one indeed. For 
examples of this, one need only turn to the tremendous 
fiuctnations that are known to take place from year 
to year and over periods of years in the numerical 
abundance of various fishes in the sea, from purely 
natural causes with which the hand of man has had 
nothing whatever to do. It will be enough here to 
refer to the proverbial ups and downs shown by the 
mackerel. In the eighties of the past century Ameri¬ 
can waters swarmed with mackerel; the sea was full 
of them. They then dwindled in abundance (though 
with ups and downs) until, at their low point, in 
about 1010, the mackerel might almost be called a 
scarce fish. But then the stock began to build up 
again, in spite of the fishery, until to-day it seems 
that we may look forward to another period of tre¬ 
mendous plenty in the near future. Annual fluctua¬ 
tions, almost equally spectacular, are well known to 
have token place among the herring and among many 
other species. 

We now realise that these periods of plenty and 
of scarcity in essence reflect good and poor years of 
production; that for many fishes a year of good pro¬ 
duction is decidedly an unusual event, so that a given 
year-elans may dominate the stock over a considerable 
term of years, whereas other species may mamtsin 
a more nearly even population. And we begin to be 
Able to pseffiet, from ti» number of young fish pro¬ 
duced asid auridving in a given year, the probable 


productivity of the fishery in years to come. But 
we are stiU totally in the dark as to the exact causes 
of sooh fiuetnationB, except that they certainly are not 
inherent in the vital nature of the species concerned 
but have to do with external circumstances, or events, 
in the end phyaieal-ehemical. 

The most obvious line of connection between the 
biological and the physical-ohemical realms in the 
sea is om temperature; no creature can live, much less 
thrive, if the water be too hot or too cold. But even 
as seemingly simple a constant as temperature can 
not be considered per ae, or as an adjunct, in the sea, 
because water has no mheront temperature, but is 
given the latter by a complex of such factors as solar 
radiation, back-radiation to the air, evaporation and 
the melting of ice. Consequently, in our examination 
of temperature, we are led without a break into the 
fields of astrophysieg, of meteorology and of polar 
geography. We are also led, very abruptly, to a 
consideration of the circulation of the sea, because 
the temperature there at any given time and locality 
is largely controlled by the currents, as the latter 
transfer cool or warm water-masses from place to 
place. There is, too, a direct mechanical connection 
between ocean circulation and the lives of the marine 
inhabitants quite as important as that via tempera¬ 
ture, for currents also carry plants and animals about, 
likewise other materials of all sorts. Currents, in 
fact, play much the same role in marme economy as 
do railroads, or any other transportation system on 
land. 

We must realise that, wonderful medium though 
sea water be for the support of life, any animal or 
plant would soon exhaust the vital possibilities of the 
water in its immediate vicinity unless some transpor¬ 
tation system were in operation, either to carry the 
Cfisature elsewhere (whether voluntarily by its own 
activity, or involuntarily) or to bring to it new water 
holding in solution or in suspension the substances 
that the organism in question needs. For the latter 
sort of transport, the currents and drifts of the sea 
are wholly responsible; largely so also for the former, 
by effecting the involuntary migrations of creatures 
young and old, a kind of dispersal that is constantly 
going on, and on a scale much broader than is gen¬ 
erally appreciated. If the life of the eel is perhaps 
the most spectacular instance of this type of migra^ 
tion that has yet been followed through to its ooo- 
clnaion, thousands of other kinds of sea animals and 
plants equally owe their geographic distribution 
(presence here and absence there), and their dispersal 
from the regions where they were produced to other 
regions where they pass the greater part of their lives, 
directly and solely to mechanical transport by ooean 
enrreatsi, TItis category of tvavelers includes the 
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majority of onr important food fishes, for most of 
these, when young, drift at the mercy of tide and 
current for considerable periods. We think here not 
only of thousand-mile migrations such as those of the 
young eel but also of shorter travels such as those of 
the codfish, by which the little fry are dispersed from 
the inshore grounds of their nativity to offshore banks, 
where they grow and fatten for the nets or books of 
the fishermen, and of similar events in the lives of 
the haddock, of the herring, of the mackerel, of the 
plaice and of a host of others. 

In our allegorical web of the sea, the current-lines 
also lead in many other directions. Currents of a 
sort not so familiar (i.e,, vertical) xire solely respon¬ 
sible, for example, for the aeration of the deeps, with¬ 
out which all but the uppermost stratum would be a 
waste more desf^rt than the Sahara. Currents, too, 
largely control the distribution of salinity over the 
oceans; they wear down some coast lines and build 
up others; they distribute sediments over the bottom 
of the sea; they affect indirectly and directly the 
comings and goings of every seaman who sails the 
sea, and they so largely determine the climates of 
the continents and the system of winds that there 
is no possible way to disentangle oceanography from 
climatology. 

Reasons as cogent as these make even the biologist 
admit, no matter how strictly he may confine himself 
to his own narrow niche, that the currents of the sea 
offer to-day one of the most intriguing fields of study 
in sea science. And this is true not only from the 
descriptive aide (for we still have much to learn even 
about the characteristics of the larger and more im¬ 
pressive ocean currents—Gulf Stream, for instance— 
Jot alone the obscure) but from the standpoint of the 
physical forces that keep the circulation of the sea 
in its closed and continuous operation. So the un¬ 
fortunate biologist, even if mathematics are to him a' 
closed book, as is the case with too many of us, must 
perforce take as keen an interest as do his physical 
confreres, and hold as high an appreciation of the 
modern applications of mathematics to oceanic dyna¬ 
mics. 

The interrelations between the chemical and the bio¬ 
logical phases of oceanography are quite as close as 
those just mentioned, again, perhaps most easily illus¬ 
trated via the food-line. Even the tiniest animal in 
the sea must have organic stuff on which to feed. And 
we have been in the habit of thinking that sea-animals, 
like land, must depend in the long run on green plants 
for their pastures. Perhaps this is not an invariable 
rule, for it is passible that the autotrophic bacteria 
may prove to short-circuit this line more generally 
than now seems likely. But in the main, animal life 
in the sea does depend for its existence on the ordinary 


marine planti^ ehiefiy on the planktonic plants. The 
fnoblem of the food supply of these plania faUs di¬ 
rectly within the province of the chemist, for the only 
sources for plant food in the sea are the substances 
dissolved in the surrounding water. Consequently 
the biologist is as intimately concerned with the sea 
water itself as is the geochemist. Whether for the 
one or for the other, most of the basic problems of 
oceanography focus around the fact that the oceans 
are filled not merely with water, but with water that 
is '‘salt” 

Though sea water may be named the most complex 
of all common substances if judged by the number of 
its constituents (for doubtless it contains, in solution, 
all the known elements), it is on the other hand the 
most unifonn of all common substances, next to air, 
as measured by chemical analyses of ordinary deli¬ 
cacy : Sea water is sea water from whatever ocean wo 
may draw it. And one of our most interesting oceanic 
problems of to-day is how this uniformity is main¬ 
tained against the great variety of processes that are 
constantly working to destroy it. Hero, again, the 
disciplines of the biologist, of the geochemist and of 
the geophysicist unavoidably unite, for some of these 
processes belong in one, some in another of these 
scientifio subdivisions. 

This is self-evident; for example, the diluting effect 
of the rain that falls upon the surface of the sea or 
of the fresh water that is poured in by rivers, and 
the concentrating effect of evaporation, all offer prob¬ 
lems in physics. Consider, again, the chemical prob¬ 
lems that center around the fact that the solutes 
contributed with river water are very different in their 
compositions from sea salts; around the withdrawals 
of lime, of silica, even of stroutiaza by animals and 
plants in the formation of their shells; equally around 
the withdrawals of food stuffs by plants, balanced 
against the eontributions to the water of other stuffs 
as carcasses decay; or around the alterations in ionic 
dissociation that result from such additions and with¬ 
drawals. Only in conjunction can chemist, geologist 
or biologist hope to learn how the sea ramoins so con¬ 
stant through it all that we must analyjse to parts 
per million, even to parts per thousand million, Woi'c 
we can express the existing variations in the relative 
proportions of its different salts; or how it is that 
the alkalinity of the sea never varies outside the nar¬ 
row range in which protoplasm can Uve^ia in fact 
as deHoately balanced as the idkaUnity of .ouy ovm 
blood serum. It is only by a syntheSb far more 
timrough than has ever yet been adeomplislifl^ 
we can ever hope to nnderstand the worlrinK of 4hs 
marv^ous imd seif operating regulatory 
nminthuis this balanee now and that 
Im mointrinsd it Ihrqnidt paot jitsdei^ 
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Fcom wbaterer point in oar allegorical web we may 
ebooae to commence^ whether geophysioal, chemical 
or biologio^ if We proceed far enough in our explora¬ 
tion we are inevitably led into the province of the 
geologist (and vice versa), for the oceanographer, if 
he is to be anything of an architect (not a mere brick¬ 
layer) must equally concern himself with the shapes 
and with the struotoro of the basins that hold the 
oceans. 

As truly as the character of the bottom of the sea 
largely determines what kinds of animals live thereon 
(which every fisherman knows to be the case), bio¬ 
logical processes going on within the water as largely 
determine what sorts of sediments shall accumulate in 
any given place to make up this bottom, except around 
the coasts, where these processes are masked by silt 
washed down from the land. Consequently the prob¬ 
lems of sedimentation in the ocean fall as much 
within the province of the biologist as of the geologist. 
Thus the oozes that accumulate over the greater part 
of the aea fioor consist of the skeletons of animals 
and plants that sift down after death from the upper 
layei's. 

Where, when and in what quantity these skeletons 
start to sift down is a problem as strictly biologic as 
any, for it depends in part on the geograpliic dis¬ 
tribution, equally on the birth and death rate of the 
particular plants and animals concerned. But whether 
and in what quantities those skeletons do acttmlly 
reach the bottom is a physical-chemical question, as is 
the ultimate fate of such of them as do arrive there. 
So, too, is their effect upon the bottom water of the 
ocean when they go back into solution, for given time 
enough anything will dissolve in normal sea water. 
But at the same time, the alterations caused in the 


sedimaita by the entrapped water offer very import 
tant and far-reaching geological problems, for while 
we know that the limestone and shale rocks were 
originally laid down under the water under conditions 
comparable to those of to-day, they differ greatly in 
their present state from the muds and oozes that are 
now accumulating under the seas. Two of the most 
pressing problems in this field concern the method of 
formation of petroleum and of iron ores. In fact, 
no one will dispute that the study of the modem sea 
bottom is a geologic necessity, for only by this means 
can geologists hope to understand how the different 
classes of sediments now solidified into rock were 
originally accumulated and subsequently metamor¬ 
phosed. 

The shapes of the oceans, too^ confrontr the ocean¬ 
ographer at every step, whatever be his particular 
chosen field of research, because it is the contours of 
the coast lines and of the submarine slopes that con¬ 
fine and control the whole system of submarine cir¬ 
culation, however it may be kept in motion. And as 
every oceanographer realizes, this circulation is in the 
end the life blood of all the events that take place 
in the sea. 

There is, I think, no need to quote more examples 
to show that the different disciplines of oceanography 
inevitably interlock, or to prove the intellectual neces¬ 
sity of not only recognizing but indeed acting upon 
this unity, if we hope ever to gain a thorough 
understanding of the sea and its inhabitants. Any 
attempt (conscious or unconscious) to hold them 
apart can result only in frustrating this high aim 
and in setting us backward to the stage of simply 
gathering and accumulating facts in unrelated cate¬ 
gories. 


OBITUARY 


WILLIAM A. ORTON 

Bb. Wiluah a. Ortok, scientific director and gen¬ 
eral manager of the Tropical Plant Research Founda¬ 
tion for the past five years, and formerly senior 
pathologist in charge of the offlee of eotton, truck and 
forage crop disease investigations at the Bureau of 
Plant Industry, U, S. Department of Agriculture, died 
at his home in Takoma Park, D. C., on January 7. 
He was in his fifty-third year, having served slightly 
more than twenty-five years in the department at the 
time he resigned to take up the tropical research work, 
^mieral semees were conducted at the Takoma Park 
Ptvsbyteriaa Churrii on January 9, and interment 
in Boifle GteA Ometety, D. C. 

The of Dr* Orton dosed a brlUiimt career, 

by a oourageous 


struggle against ill health which was a marvel to his 
associates. In spite of these limitations, he was a 
leader in the field of plant pathology and tropical 
agriculture, and has accomplished results of out¬ 
standing importance in the thirty years since ho 
entered the Department of Agriculture. 

Dr. Orton was bom on February 28,1877, at NorHi 
Fairfax, Vermont, and was graduated from the Uni¬ 
versity of Vermont with the B.S. degree in 1897. 
After a year of graduate work in the University of 
Vermont, specializing in botany and plant pathology, 
he received bis 3f.6. degree in 1898. In 1915 the 
degree of D.Sc. was conferred upon him by the Uni- 
vi#rsity of Vermtmt. He entered the Department of 
Agri^ultnre on June I/ 1B99, two years before the 
eetii d^| i e h bm nt o| the Bureau of Plant Industry, end 
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Wto prominentiy associated m a oonstraotiYe way with 
the activities of the depaximent^ particularly iu lines 
related to plant pathology, for a little more than a 
quarter of a century. 

During the first decade of his service in the IJ. 8. 
Department of Agriculture he carried on researches 
on diseases which were causing serious losses to cot¬ 
ton, cowpeas and watermelons in the southern states, 
and he was a pioneer in the work of breeding and 
selection which resulted in the development of disease- 
^ resistant varieties that have been such great factors 
in reducing wilt and root-knot losses in these crops. 

In 1907, soon after the organization of the Bureau 
of Plant Industry, he was made head of the office of 
cotton, truck and forage crop disease investigations, 
and held that position continuously until he resigned 
from the department in November, 1924. During this 
period the work under his charge gradually grew 
until it included research projects on the diseases of 
most of the important vegetable and forage crops. 
Potato diseases especially received major attention 
and largely as a result of work done under his direc¬ 
tion the infectious nature of the numerous virus dis¬ 
eases of potatoes was discovered and methods of con¬ 
trol through the use of certified seed were worked out. 
Dr. Orton was instrumental in initiating, and promot¬ 
ing the now accepted methods of potato seed certifica¬ 
tion which have been of enormous value to the potato 
industry of this country. 

Dr, Orton organized and for several years carried 
on the plant disease survey of the Bureau of Plant 
Industry, which has become of great importance in 
connection with work on the control of crop diseases. 
During the World War he was active in organizing 
research work on diseases causing losses of vegetables 
in transit, market and storage, which was developed 
in close cooperation with the food products inspection 
service of the Bureau of Agricultural Economics and 
very materially increased knowledge of the causes of 
losses in shipment and marketing. As a result of 
this work methods for the reduction of disease losses 
in the process of marketing have been developed. 

He was also active in the work leading up to the 
passing of the plant quarantine act, and for the last 
twelve years of his departmental service he was vice* 
chairman of the Federal Horticultural Board. 

In addition to his plant pathology investigations, 
Dr. Orton privately carried on studies of food plants 
with a view to providing a more varied and suitable 
diet for invalids, especially diabetics and neurotics, 
vihim range of foods is restricted. 

Be was very active in the organization of the 
American Phytopathological Society. He was its 
president in 1921, and for several years editor-in- 
idiief of its official journal, Phptopathologff, Also he 


was a charter member of the Amexican Borticultixtil 
Society oxganized in 1922 and a member of the fal¬ 
lowing scientific societies and clubs: The American 
Association for the Advancement of Sdenoe, thb 
Botanical Society of America, the Botanical Society 
of Washington, the Washington Academy of Science, 
the Society of Horticultural Science, the American 
Society of Agronomy, the American Genetics Asso¬ 
ciation, the American Society of Naturalists, the In¬ 
ternational Society of Soil Science, the Soci4td de 
Pathoiogie V^dtal, the Society of Foresters, Inter¬ 
national Society of Sugar Cane Technologists, the 
World Agricultural Society, the Cosmos Club and 
Phi Beta Kappa. 

In November, 1924, he resigned from the depart¬ 
ment to become scientific director and general man¬ 
ager of the Tropical Plant Research Foundation, on 
organization initiated by a committee of the National 
Research Council, of which he was chairman, for the 
purpose of promoting the study of the plants and 
crops of the tropics and their disease and insect 
enemies. The principal projects under way are those 
on sugar-cane production problems in Cuba with the 
support of the Cuba Sugar Club; a survey of sugar¬ 
cane and cotton industries of the west coast of Peru; 
an investigation of chicle production problems uf 
British Honduras, a forestry survey of portions of 
Cuba and a survey of the timbers of tropical America. 
He was also technical adviser to the division of agri¬ 
cultural cooperation of the Pan American Union. In 
connection with the establishment and carrying on of 
this work of the foundation Dr. Orton made numerous 
trips to Cuba and one trip to Brazil in the interest 
of the development of a national forest service in 
the Brazilian Department of Agriculture, 

The Inter-American Conference on Agrieultuie, 
Forestry and Animal Industry, which is to be held 
in Washington in September, 1930, under the auspices 
of the Pan American Union, grew out of reeonunexi- 
dations which were presented by Dr. Orton through 
the Pan American Union to the sixth InternatioiiaJ 
Conference of American States, which met at Havana 
in 1928. He has worked actively in the preparation 
of the program which will be followed at this con¬ 
ference. 

Dr, Orton was a man of unnsually broad vision and 
clear judgment as to the needs of agricultural science 
in the United States and tropical America. Coupled 
with this was outstanding, original ability in the 
formulation of sound workable plans for aneom- 
plisbment of desired results. He recogziiaed the value 
of cooperation for the attainment of scientific remtlts, 
and had the personality to make and keep fri^de, 
BO essential in such an undertaking. His influence on 
young men mitering the field of eoientiAe dndsaf^ 
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im been outstanding,„ and has left with them lasting 
isa|iizatiotL Be was always kindly and considerate 
of others, of even tempenunent and easy to work with 
and his optimiam was unbounded. His acquaintance 
was broad and his friends are many. 

Dr. Orton^s publications, largely on subjects related 
to plant pathology, comprise some forty or more bul¬ 


letins and cixculars of the Department of Agriculture 
and many published in outside journals and maga¬ 
zines and by the Tropical Plant Research Poundation. 

Dr. Orton is survived by his widow and two daugh¬ 
ters, Alberta and Alice, and by two married sisters, 
who reside in Vermont. 

W. W. OiiiBHasr 


SCIENTIFIC EVENTS 


SINANTHROPUS PEKINENSI8 

The Peking correspondent of the London Times 
reports that at an open meeting of the Geological So¬ 
ciety of China held on December 28 the closely 
guarded details of the finding in North China of the 
skull of a man hundreds of thousands of years old 
were officially revealed. The discovery, which is 
claimed to be the most important of its kind, was 
made on December 2, in a limestone cave deposit at 
Choukoutien, forty miles from Peking. 

The find is said to be a unique specimen, and con¬ 
sists of the greater part of an uncrushed adult skull 
belonging to an entirely new genus, known to science 
as Sinanthropus PeldnensiSf which is definitely placed 
above the Java ape-man in brain capacity, but below 
Neandertlial man. The Peking man is considered to 
antedate Neanderthal man and is held to be nearer 
the genus Homo than the Piltdown and Java types. 
Estimates of the age of the skull vary greatly. Dr. 
Qrabau, adviser to the Chinese Geological Survey, 
states that the Peking man lived at the beginning of 
the Quaternary Period and gives his ago as 1,000,000 
years, but P^ro Teilhard Dechordin, president of the 
Geological Society of France, and also adviser to the 
Chinese Survey, favors an estimate of 400,000 to 
500,000 years. 

The credit for the actual discovery of the skull goes 
to a young Chinese geologist, Mr. W. C. Pei, in charge 
of the field work of the Geological Survey at Chou¬ 
koutien last season. Excavations there had previously 
yielded the major parts of the two lower jaws and 
numerous teeth and skull fragments of “Peking Man,” 
as well as four tons of fossil remains, including the 
sabre-toothed tiger, which flourished at the some time 
as “Poking Man.” The skull is still laigely embedded 
in hard travertine, which will require a couple of 
months of difficult and delicate work to remove, but 
the vault from the massive brow ridges to the occiput 
and the whole of the right side have already been 
freed from the relatively soft matrix, showing that 
whOe most of the facial region seems lacking, the 
brain case is almost completely preserved. The mas¬ 
sive jaw sockets are also visible. 

Compand with the Java skull which is approxi¬ 
mate^ length, the Peking skull is said to 


possess characteristics which point to relatively 
greater brain capacity. 

CANADIAN NATIONAL RESEARCH 
LABORATORIES^ 

Tenders have been invited by the Government of 
Canada for the construction of a National Research 
Laboratories building that will cost, when flnished, 
approximately throe million dollars. Appointments 
of chiefs to two of the laboratory divisions has been 
announced. 

Dr. H. M, Tory, formerly president of the Univer¬ 
sity of Alberta, and now the president of the Na¬ 
tional Research Council, has expressed the view pub¬ 
licly that the new home for research in Canada will 
be one of the finest to be found in any country. It is 
being built on the banks of the Ottawa River in the 
capital city. Designed in the form of a giant figure 
“8,” it will stand 60 feet (four stories) high, 418 feei 
long, and 176 feet deep. Two hundred and fifty thou¬ 
sand feet of floor space will be provided. Library eo- 
coimnodation will be for 300,000 volumes. An assem¬ 
bly hall and associated rooms will be capable of 
accommodating the stuff and the various scientific 
societies of the Dominion. 

Plans call for the development of the following di¬ 
visions: The divisions of physics and engineering 
physics, to the head of which Dr. Roberi William 
Boyle, dean of the faculty of applied science at the 
University of Alberta, has already been appointed; 
the division of industrial chemistry, to the head of 
which Dr. George Stafford Whitby, professor of or¬ 
ganic chemistry at McGill University, has been ap¬ 
pointed; the division of economic biology and agricul¬ 
ture, to which Dr. Robert Newton, professor of field 
crops and plant biochemistry at the University of 
Alberta, is the acting head; the division of industrial 
engineering, the division of textiles, the division of 
standards, and such other divisions as improvement in 
industrial processes, the development of natural re¬ 
sources, and the utilization of waste require. 

Dr. Boyle was graduated from McGill Univeraity in 
1906, and from then until 1909, when he received the 
Ph.D. degree and the 1851 scholarship, ho did reseordi 
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on the properties of matter and radioactivity. From 
1909 until 1911 he continued his work under the direc¬ 
tion of Sir Ernest Rutherford at the University of 
Manchester. Returning to Canada, he lectured at Mc¬ 
Gill, was appointed assistant professor in 1912, and 
in the same year was made professor in the University 
of Albea^. During the war years, on the recom¬ 
mendation of Sir Ernest Rutherford, Dr. Boyle was 
engaged in research for the Admiralty Board of In¬ 
vention and the Anti-submarine Division; and in that 
work he developed important applications of ultra¬ 
sonics- In 1924 he tested apparatus for the detecting 
of icebergs and the sounding of depths in the Belle 
Islo Straits. 

Dr, Whitby studied chemistry under Sir William 
Tilden at the Imperial College of Science and Tech¬ 
nology, London, graduating in 1906 with the Frank 
Hatton pri^e. lie was one of the first scientific work¬ 
ers to study the rubber industry, and one of his books 
thereon, “Plantation Rubber and the Testing of Rub¬ 
ber,” 1920, has markedly influenced the trend of rub¬ 
ber research. In recognition of his contribution in 
that field, the Institution of the Rubber Industiy 
(Great Britain) recently awarded him the Colwyn 
gold medal In 1928 the distinction of Officier 
d’Acad^mic was conferred upon him by the Govern¬ 
ment of France. The same year he was president of 
the Canadian Chemical Association, 

As assistant director of the division of physics and 
engineering physics, Prof. John Hamilton Parkin, 
associate professor of mechanical engineering at the 
University of Toronto, has been appointed to direct 
the development of national aeronautical research lab¬ 
oratories. 

Plans for Uie new National Laboratories building 
call for completion early in 1931. Meanwhile, tem¬ 
porary laboratory space has been provided. 

THE AMERICAN STANDARDS ASSOCIATION 

AnNOUNCliMBKT that the underwriting of the 
finances of the American Standards Association for 
a period of three years to permit a total annual 
expenditure of $150,000 for its work is now being 
completed has just been mado by William J. Serrill, 
president of the association. This fund permits an 
increase in the budget for 1930 of $80,000 over the 
previous budget of the association and is expected to 
result in an expansion of national standardization 
work affecting practically all industries. 

The fund is being underwritten by a large group 
of industrial organizations. The underwriting was 
arranged by a committee consisting of James A. 
Farrell, president of the United States Steel Cor¬ 
poration; Gerard Swope, president of the General 
Elflctrie Company; George B. Cortelyou, proeident of 


tim Consolidated Gaa Company o£ New 

F, A* Merrick, president of the Westinghoues fSeettifl 

and Manufacturing Company. 

Because of the rapid growth of the ladnatrial 
standardization movement in this country, the undor^ 
writing was planned to permit immediate expandon 
of the work of providing authoritative national stand¬ 
ards while permanent financing is under way« It is 
expected that this financing will be completed during 
the three-year period of the underwriting. 

Among the companies joining in the underwriting 
are: 

Alamiaum Company of America 

American Telephone and Telegraph Oompaitj 

Bethlehem Steel Company 

ConBolidated Gas Company of New York 

Detroit Edison Company 

General Electric Company 

General Motors Corporation 

Gulf Oil Corporation of Pennsylvania 

Public Service Corporation of New Jersey 

Standard Oil Company of New Jersey 

U. S. Steel Corporation 

Westinghouse Electric and Manufacturing Company 
Youngstown Sheet and Tube Company 

Up to the present time the association has adopted 
approximately 160 national standards, and 190 other 
national standards are being formulated. The asso¬ 
ciation provides the machinery by which ail of the 
producing, distributing and consuming groups oon- 
cemed with a standard may cooperate in its prepa¬ 
ration. The foremost technicians of all groups are 
thus brought together to pool their knowledge for Ihe 
benefit of all Over 2,000 individuals representing 
800 cooperating organizations are in this way work¬ 
ing on technical committees under the procedure of 
the association. 

An important feature of the association’s work is 
the adoption of national standard safety codes, which 
are used voluntarily by industries and also as the 
basis for state and municipal safety regulations and 
for the regnilations of insurance companies in nu¬ 
merous states. Among the most important of these 
codes are the National Electrical Safety Code, the 
Code for Mechanical Power Transniiasion and several 
codes for mine safety. 

As the result of the recent affiliation of the Ainet- 
ican Home Economics Association with the American 
Standards Asaooiation, this latter body has also be¬ 
gun important standardization work cm piojects of 
direct concern to the ultimate oonsamer, $00^ ^ 
refrigerators, sheets and blankets, 

INTERNATIONAL CRITICAL 

Thb sixth vedomo of the luteniatlotM^^ 
fables was issued idwmt tbs 
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neexeUur^ of Katioiml Beaeardi Oouti- 
cil tepCft^A that most of tba matexial for tba aeveotb 
volume is now in type. It is not possible, however, to 
say when this volume will be ready for distribution 
for the reascm that this, being the dnol volume of the 
series, will eontain the general index, which will prob¬ 
ably require several months for its preparation, since 
it is to appear in four languages, and much time must 
be allowed for translation and attendant correspond 
dence in its compilation. 

However, the Council is now in the final stage of 
this undertaking, the editorial work on which began 
in the summer of 1922, and the collection of funds 
two years earlier. Altogether about $205,000 has been 
contributed by industrial corporations and philan¬ 
thropic organuations toward the editorial work of the 
tables. Royalties on the five volumes published prior 
to this fall amounting to $45,078.75 have been received 
and applied to the editorial expenses. With the re¬ 
ceipt of royalties on the later volumes the remaining 
editorial work can be fully provided for. Together 
with interest received on funds temporarily invested 
and from other miscellaneous sources a total sum of 
about $235,000 will have been expended through a 
period of eight years on the editorial preparation of 
tliese tables. The total number of subscriptions to the 
tables at the prepublication rate of $7 per volume is 
about 6,700, and at the regular price of $12 per vol¬ 
ume about 400. The total number of paid-up sub¬ 
scribers in both classes for the first five volumes of the 
scries is about 6,300. Of these about 5,000 have sub¬ 
scribed for Volumes VI and VII. 

The Council of the National Academy has approved 
the appointment of the committee recommended at the 
last meeting of the executive board to pass upon re¬ 
quests to reproduce material from the tables. This 
committee consists of the editor-in-chief of the tables, 
the permanent secretary of the council, and the chair¬ 
men of the council's divisions of physical sciences, 
and of chemistry and chemical technology. 

RECENT APPOINTMENTS AT THE MELLON 
INSTITUTE 

Dr. E. R. Wbidwbxn, director of Mellon Institute 
of Industrial Research, Pittsburgh, Pennsylvania, has 
announced the following appointments at that insti¬ 
tution made between July 1, 1929, and January 1, 
1930. The appointments for the first half of 1929 
appeared in the August 2 number of SotRNCB on 
page 115, 

James N. Lawrence, PbJ>* (Wiscoimiii, '12), hat been 
sppotnted io the miar incumbency of the multiple in- 
fiostrial f^^wthlp m wax^ tucoeeds Pr, D. K* Tress- 
Isr, hab the rttsaTch staff b£ the Oenend Poods 


IndMttial /cSottw: 

Henry A Ambrose^ Ph,D. (Mass. Inst. Tech., ’30), has 
been appointed an induBtrial fellow on the multiple fel¬ 
lowship on petroleum production. 

N. J. Beaber, Ph.I). (Iowa State College, ’25), has been 
appointed to the nicotine fellowship. He was previously 
engaged at the institute in research on the gum fellow¬ 
ship. 

Alexander C. Brown, U.S. (Maas. Inst. Tech., ’26), has 
boon added to the personnel of the multiple industrial 
fellowship on fatty acids. Before going to Pittsburgh, 
be had spent a year in Germany and two years in indus¬ 
trial work on petroleum. 

Jasper S. Brown, B.S. (Maine, ’26), has been appointed 
to the multiple fellowship on petroleum production. His 
previous experumce was gained at the Pittsburgh Station 
of the U. S. Bureau of Mines. 

Frank L. Jones, M.A. (Columbia University, ’27), has 
been appointed to the onamols fellowship. Before accept¬ 
ing this position be was engaged in work toward the 
doctorate at Columbia, and he has also had teaching and 
industrial experience. He is succeeding B. A. Bice, who 
has joined the Pfiiudlor Company. 

Bonald B. McKinnis, Ph.D. (Pittsburgh, '30), has been 
appointed to the can fellowship. 

S. M. Martin, Jr., MB. (North Carolina, ’29), has 
joined the research staff of the multiple industrial fellow¬ 
ship on petroleum reftning. Before going to the institute, 
he had had siwcral years’ experience in rubber technology. 

Daniel C. L. Sherk, Ph.D. (Wisconsin, ’20), has been 
appointed to the wood by-products foUowsliip, He has 
been engaged in industrial work since receiving his doc¬ 
torate. 

Thomas II. Swan, Ph.D, (Ohio State, ’24), has been 
appointed to the garment fellowship. Since 1924 he has 
been the holder of the institute’s bed fellowship. 

A. J, Teplitz, BB. (Kansas, ’26), has been appointed 
an indostrial fellow on the petroleum production fellow¬ 
ship. 

Richard B. Unangst, B.S, (Lafayette, ’16), has joined 
the personnol .of the multiple utensil fellowsliip. Since 
1016 he has been engaged in industrial work. 

THE MICHIGAN ACADEMY OF SCIENCE, 
ARTS AND LETTERS 

The thirty-fifth annual meeting of the Michigan 
Academy of Science, Arts and Letters will be held in 
Ann Arbor on March 20, 21 and 22, 1930. The offi¬ 
cers of the year are: 

Treaident^rOWv^x Kamm, Parke, Davis and Company, De¬ 
troit 

—Arthur E. B. Boak, University of Mich¬ 
igan 

gseretary—Dow V. Baxter, University of Michigan 
C. Prophet, University of Michigan 
ffdifor—Peter Okkelberg, University of Michigan 
ty. W. Biohop, University of Michigan 

Dustin, Saginaw 

iliotjitiiy/CM Blanchard, Ann Arbor 
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Beonoibiei and eocidlogy, L. H. Beltzer, Detroit 
Fine arts, Carleton Angell, Ann Arbor 
Forestry, S. A. Graham, Ann Arbor 
Geography, Wade DeVries, Lansing 
Geology and mineralogy, Chester B. Slawson, Ann 
Arbor 

History and political science, Howard B. Calderwood, 
Ann Arbor 

Language and literature, F. W. Peterson, Ann Ajbor 
Mathematics, B. C. Shellcnbergor, Bay City 
Sanitary and medical science, W. L. Mallniann, East 
Lansing 

Psychology, W. C. Trow, Ann Arbor 
Zoology, B. A. Muttkowski, Detroit 

PRESENTATION OF THE JOHN FRITZ 
MEDAL 

The John Fritz medal was presented to Dr. Ralph 
Modjeski, member of the American Society of Civil 
Engineers, of New York and Chicago, at the annual 
banquet and reception of the society in the Hotel 
Commodore, New York City, on the evening of 
January 16. Approximately six hundred members 
and guests of the society were present. Immediately 
following the dinner Mr. Harrison P. Eddy, member 
of the society, as master of ceremonies, presented the 
newly elected president of the society and three 
honorary members, and then resigned the chair to 
Bancroft Qhcrardi, pust-president of the American 
Institute of Electrical Engineers, as chairman of the 
John Fritz Medal Board of Award. 


Mr, Gherardi spoke briefly of the purposes eud 
history of the medal and introduced Mr. V* W. 
Reynders, past-chaimian of the board of award and 
past<president of the Ameiioan Institute of Minin g 
and Metallurgioal Engineers. Mr. Reynders sunmuix- 
ized the aohievements of the twenty-five preceding 
medalists, in subject groups, and then outlined Dr. 
Modjeski’s personal history and emphasized his con¬ 
tribution to the art of bridge building, espeoially dar¬ 
ing the period of construction of great bridges in the 
United States. 

Chairman Gherardi then presented Past-President 
Dexter S. Kimball, of the American Society of Me¬ 
chanical Engineers, as chairman of the board which 
made the award to Dr. Modjeski, who spoke of the 
great contributions to human life made by engineers 
and scientists in the fields of machine tools, applica¬ 
tion of power, transportation and communication. 
He also alluded briefly to great contributions of the 
sanitary engineer and of the medical research men for 
the benefit of public health and of the engineering 
educator to the general advancement of the practice 
of the profession. 

Following his address and in aecordanoe with 
established custom, Dr. Kimball, as chairman of the 
board, presented the medal and eertifioate to Dr. 
Modjeski for “notable achievement as an engineer of 
great bridges combining the principles of strength and 
beauty.” Dr, Modjeski responded briefly, accepting 
the honor. 


SCIENTIFIC NOTES AND NEWS 


As was reported in a recent issue of Science, Pro¬ 
fessor Michclson, having recovered from a serious at¬ 
tack of pneumonia, expects to return soon to Pasa¬ 
dena in order to continue by new methods his 
measurements of the velocity of light. The following 
appears in the London Times for January 8: “The 
death of Professor A. A. Michelson at the age of sev¬ 
enty-seven, announced at a recent meeting of the 
Acud^mie des Sciences of the Institut de France, of 
which he was a corresponding moniber, deprives the 
scientific world of a physicist of original genius and 
remarkable achievement.” There follows an extended 
obituary notice. Reference is made here to the matter 
in order that in so far as possible the anxiety caused 
by these announcements may be relieved. 

A UESS serious error has occurred through the cir- 
emnstance that it was cabled by the A.ssoeiated Press 
from Stockholm that the Nobel Prize in physics had 
been awarded to the Due do Broglie for his work on 
“Wave Mechanics.” Due Maurice de Broglie has ac¬ 
complished distinguished work on X-rays, including 


their diffraction by crystals and the proof of Ein¬ 
stein’s photoelectric equation in the region of X-ray 
frequencies, which in the opinion of physicists would 
warrant the award of a Nobel Prize to him. The 
work on the relation between waves and particles has, 
however, been accomplished by the younger brother 
of the Due, Louis de Broglie, and it is to him that the 
Nobel Prize has been awarded. 

Dr. J. C. Arthur, professor emeritus of botany at 
Purdue University, celebrated his eightieth birthday 
on January 11. At a luncheon held in his honor by 
the staff of the department of botany of the Agrieul- 
tural Experiment Station, Dr. Arthur gave an account 
of the earlier work and the development of the de¬ 
partment of which he was head from its founding in 
1888 to his retirement in 1916. Since retiring Dr. 
Arthur has been actively engaged in a contintxaiion of 
his studies of rusts, having just published a book en¬ 
titled “Plant Rusts.” 

Mokdat, January 13, marked the twenty-^fifth 
niversary of Dr. P. A. Levone^a conneotion with 
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Bodcefdl^r liutitute for Medieal Besoarch. Tho oe- 
aagion was oelebrated by a luncheon at the institute, 
attended by the entire staff and by many former och 
workers of Dr. Leveno, some of whom traveled great 
distances to be present. Brief addresses were made 
by Dr. Simon Flexner, director of the institute, and 
by Drs. W. A. Jacobs and Alexis Carrel, of the insti¬ 
tute stuff. A handsomely bound eight-volume set of 
his published articles was presented to Dr. Levene, 
who concluded the celebration with an address on 
^‘Tbe Aims and Tools of Organic Chemistry and Bio- 
diemistry.” 

Db. Pribdeich Kustkeb, director emeritus of the 
Bonn Observatory, has been made an honorary mem- 
her of the American Astronomical Society, according 
to the provision that permits the election of one such 
member each year. Seven other living astronomers 
have been thus honored: Dyson, Charlier, Turner, 
Baillaud, Eddington, Wolf and Deslandres. A cor¬ 
respondent writes: *‘Kustner is best known for his 
detection, in I8S8, of the variation of latitude, from 
observations made with a zenith telescope at Berlin. 
His two fundamental star catalogues, carried out 
with the meridian circle at Bonn, are unexcelled in 
accuracy and thoroughness, and are universally re¬ 
garded as models for this class of work. With the 
comparatively modest equipment of the Bonn Ob¬ 
servatory he has carried out a long series of deter¬ 
minations of radial velocities, and has shown that 
large telescopes are not necessary to secure results 
of a high order of accuracy. As a by-product of this 
work he was the first to determine the parallax of 
the sun by observing radial velocities of stars.*' 

J. B. Ttbrell, consulting mining engineer and ex¬ 
plorer, of Toronto, has been awarded the Daly medal 
of the American Geographical Society for his work in 
geography. The presentation was made by Dr. Isaiah 
Bowman, of New York, director and editor of the so¬ 
ciety, at a luncheon tendered Mr. Tyrrell by Sir 
Francis Younghusband, the British explorer. The 
David Livingstone Centenary medal was previously 
awarded to Commander Kiehard E, Byrd. This medal 
was not awarded by the National Geographic Society 

previously stated. 

Thb Harrison Memorial lecture before the Phar¬ 
maceutical Society of Great Britain was delivered on 
January 14 by Mr. P. A. W. Self, who was presented 
by the president of the society with the Harrison 
modal. This lectureship and medal were established 
to perpetuate the memory of Colonel E. P, Harrison, 
director of chemical warfare during the war, and a 
distinguished member of the Pharmaoeutioal Society, 
^he prize founded by the Chemical Society in 1922, 
m memoir of Colonel Burrison, hat been awarded to 


Dr. E. P. linstead. This prize is awarded evety 
three years to the chemist, under thirty years of age, 
who daring the preceding five years has produced 
research work judged to be of the greatest merit and 
promise. The prize will be presented at the annual 
meeting of the Chemical Society in March. 

At the Des Moines meeting of the Mathematical 
Association of America, the Chauvenet prize of one 
hundred dollars was awarded to Professor T, H. 
Hildebrandt, of the University of Michigan, for his 
paper, **Th6 Bore! Theorem and its Generalizations" 
in the Bulletin of the American Mathematical Society 
for 1926. This prize is awarded every three or four 
years for the best expository paper published in 
English during the period of the preceding three or 
four years by a member of the association. 

W. T. Macoun, Dominion horticulturist, has been 
awarded the Wilder silver medal, given by the Amer¬ 
ican Pomological Society annually, in recognition of 
his accomplishments in fruit breeding and horticul¬ 
ture generally. 

R. Haucourt, professor of chemistry at the On¬ 
tario Agricultural College, and A. T. Charron, as¬ 
sistant deputy minister of agriculture for Canada, 
have been honored by the French Government with 
the award of the Cross of Agricultural Merit. The 
award is the result of the visit to Canada in August, 
1929, of a group of students and faculty from the 
National School of Agriculture at Grignon, France, 
and of the assistance given towards the success of that 
visit. 

Dr. A. S. Eddington, Plumian professor of astron¬ 
omy at the University of Cambridge, was elected pres¬ 
ident of the Mathematical Association, London, at the 
annual meeting on January 6. 

Mr. CARii E. Gbunsky was elected president of the 
American Engineering Council at the meeting held in 
Washington on January 10. 

Db. Veenon C. Rowland, associate professor of 
general and physical diagnosis, Western Reserve Uni¬ 
versity Medical School, was recently elected president 
of the Academy of Medicine of Cleveland. 

Dr. Arthur H. Libbt, Boston, was elected presi¬ 
dent of the Harvard Odontologieal Society for the 
coming year at the annual banquet of the association. 
Dr, Leroy M. S. Miner, of Boston, was chosen presi- 
dont-eleet. 

Officers of the Philosophical Society of Washing¬ 
ton have been elected as follows: President, W. D. 
Lambert, of the U. S. Coast and Geodetic Survey; 
wee-presidents, P. E. Wright and H. L. Gurtu; 
eorrespondinff secreturp, L. V. Judson; reeerding see- 
retarp, 0. 8. Adams; treasurer, N. H. Heck. 
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In recognition of services rendered to the New 
York Academy of Medicine, Dr. Arnold C. Klebs, of 
Nyon, Switzerland, has been appointed consulting li¬ 
brarian of bibliography, and Professor B. W. Wein¬ 
berger, of New York University, consulting librarian 
of dental literature. 

Mb. Thomas A. Ewhon, Mr. Clarence Lewis, and 
Dr. E. D. Merrill, newly elected director, were elected 
members of the board at a recent meeting of the trus¬ 
tees of the Now York Botanical Garden. The prosent 
officers, excepting the secretary, Dr. Nathaniel L. 
Britton, retiring director-in-chief, were reelected. Dr. 
Merrill was elected to succeed Dr. Britton as secretary 
and Dr. Marshall A. Howe was chosen assistant sec¬ 
retary. 

Db. Sidney W. Bliss has been appointed head of 
the department of biochemistry at Tulane University 
of Louisiana School of Medicint!, New Orleans. 

Fred C. Meier, extension pathologist, Office of 
Cooperative Extension Work, Extension Service, baa 
been transferred to the position of principal patholo¬ 
gist in charge of barberry-eradication work of the 
Bureau of Plant Industry. This work has been sepa¬ 
rated from the Office of Cereal Crops and Diseases, 
Bureau of Plant Inclu8ti7, and hereafter will be de¬ 
veloped as a separate office of the bureau. Reorgani¬ 
zation of the work will be undertaken immediately by 
Mr. Meier, with the idea of developing a more deftnit-e 
federal and regional basis of operation, although con¬ 
tinuing close cooperation with the thirteen spring- 
wheat states and with the conference for the Preven¬ 
tion of Grain Rust. Dr. E. C. Stakman, of the de¬ 
partment of plant pathology and botany of the Uni¬ 
versity of Minnesota, who has long been identified 
with the black-stem-rust problem of wheat, e.specially 
with the epidemiological and related research, will act 
in an advisory capacity. 

Dh, Harlan H. York, for seven years connected 
with the New York State Conservation Department, 
has resigned to accept the chair of forest i)athology 
at the University of Pennsylvania. Dr. York was 
formerly a specialist in forestry at Brown University 
and the University of West Virginia and is chairman 
of the National Shade Tree Conference. 

Oscar T. Qumny, chemist on the sUff of the U. S. 
Forest Products Laboratory, assigned to experiments 
on the eU*ctro-endo 8 rnosis of wood, has resigned to 
take a position in the research division of the Procter 
and Gamble Company, Cincinnati. 

Dr. Alexander Nelson, formerly superintendent 
of itisearch in the Department of Agriculture in 
Tasmania, has been appointed lecturer in the depart¬ 
ment of botany of the University of Cambridge, and 
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Dtw W. H. MoCrea, formerly aenior scholar of Trinity 
College and Isaac Newton fellow in the University of 
Cambridge, has been appointed lecturer in the deport¬ 
ment of mathematics. 

W. H. Hoover, of the Smithsonian Institution, has 
returned from a three-year stay at Mount Brukkoros 
in South Africa, where he has been carrying on solar 
radiation investigations for the Smithsonian Institu¬ 
tion and the National Geographic Society. 

Dr. Rudolph Matas, emeritus professor of general 
and clinical surgery, Tulane University of Ix>uisaa]|a 
School of Medicine, has returned from a tour of 
Europe of several months' duration which was under¬ 
taken following his attendance at the International 
Congress of Surgery at Warsaw. 

Dr. T. Suido, profefj.Hor in the Kyushu Imperial 
University, and Dr. K. Iwakawa, professor in the 
Niigata Imperial Medical College, left in October to 
familiarize themselves with medical education in 
America and Europe. 

Dr. Masayoshi Sato, professor of dairy chemistry, 
Hokkaido Imperial University, Japan, visited the 
United States in December on bis return to Japan 
from a meeting of the executive committcio of the In¬ 
ternational Dairy Federation held in Paris in October* 
The next World’s Dairy Congress will be held in 
Copenhagen in June, 1931. 

Db. S. a. Waksman, soil microbiologist of the New 
Jersey Experiment Station, who has returned from 
Europe where for several months ho has visited lab¬ 
oratories and experiment stations where microbiolog¬ 
ical work is being carried on, recently addressed the 
teciinical stall of the Bureau of Chemistry and Soils 
in Washington. 

The council of the University of Melbourne has ap¬ 
pointed Dr. R. Marshall Allan to the chair of ob¬ 
stetrics. Dr. Allan will devote the whole of his time 
to the oiganization of teaching and research* 

Db. M, Miuba, a member of the Phyaioal and Chem¬ 
ical Research Institute, Tokyo, died on November 90- 

Dr. C.-E. A. Winslow, head of the department of 
public health at Yale Medical School and since 1027 
assessor of the health committee of the League o£ 
Nations, delivered the second Aldred lecture at tine 
Massachusetts Institute of Technology on January 17, 
when he discussed “Health Conservation—A PnAlem 
in Citizenship.” Dr. Winslow also addressed the 
ulty club, speaking on "Ten Years' Work ^ 
League of Nations.” 

Db. Lbok J. CiHiB, prafemr of geuotiha 
University-of Wisconsin, will give a 
ifures open to graduate atud^ts 
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the autttitnesr aession ef 1930 at Western Reserve Uni' 
veraity, fheea leetures will deal with two related 
subjeets, namely^ ^Genetics of Populations’’ and 
*^QenetioB and Evolution.” 

J. L. St. John, state chemist and head of the 
division of ohemistiy, Agricultural Experiment Sta¬ 
tion, State College of Washington, Pullman, is ar¬ 
ranging a trip to be undertaken by Dr. H. E. Howe, 
editor of Industf^l and Engineering Chemistry, for 
the purpose of addressing various groups at certain 
educational institutions, local sections of the American 
Chemical Society and other audiences. It is antioi' 
pated tliat the tour will begin the first of February, 
extend through the northern tier of states to Seattle, 
thence south to Los Angeles, and eastward through the 
southwestern states, occupying in all about six weeks. 
Those who may be interested in this project are in¬ 
vited to correspond with Professor St. John. 

Dr. M, M. Leighton, chief of the Illinois State 
Geological Survey, Urbana, began a series of lectures 
at the department of geology, Northwestern Univer¬ 
sity, on December 4 and 5. Dr. Leighton had for his 
subject **The Weathering Characteristics of the Gla¬ 
cial Drift Sheets of the Mississippi Valley States.” 
On December 6, under the auspices of the Dip and 
Strike Club of Northwestern University, he delivered 
a lecture of popular nature on “The Economic Impor¬ 
tance of the Glacial Drift of Illinois.” The series was 
continued on December 10 and 11, with lectures on 
“The Keiations of the Loess Deposits to the Various 
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Drift Sheets and Their Chronology,” and on “The 
Drainage of loe Sheets and Its Infiuonce on Morainal 
Building.” 

PnOFsesoft Douglas Johnson, of Columbia Uni¬ 
versity, has recently delivered addresses in South 
Africa, Australia and New Zealand as follows: “The 
Face of the Waters,” British Association, Cape 
Town; “Methods of Physiographic Research,” geo- 
logical department, University of Perth; “Studies 
in Shoreline Physiography,” geological section of 
the Royal Society of New South Wales, Sydney; 
“Shore Problems,” Royal Society of Queensland, 
Brisbane; "Physiography of the Atlantic Shoreline,” 
geological section of the Philosophical Society, Wel¬ 
lington. 

PaoPESSOB P. Ehrenfkst, of the University of 
Leiden, has accepted an invitation to participate in 
the Symposium on Theoretical Physics at the Univer¬ 
sity of Michigan during the coming summer. In addi¬ 
tion to giving a series of lectures, he will direct the 
informal conferences which accompany the lectures. 
Subsequently Professor Ehrenfest will visit several 
other universities throughout the country. 

The General IDducation Board, New York, has 
authorized grants to Duke University School of 
Medicine, amounting to $300,000 over a period of five 
years. It is also announced by the dean that the new 
medical school will open on October 1, and will admit 
first and third year students. The school will follow 
the four-quarter plan. 
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DISCUSSION 


OVERHEAD SOUNDS OF THE YELLOW¬ 
STONE LAKE REGION 

In Nature Notes from Tellowstone Park,^ Mr. L. S. 
Morris, ranger naturalist, describes aerial sounds 
which were heard by himself and companions over 
Grebe Lake, near the canyon of the Yellowstone in 
the park. 

After reading Mr. Morris's narrative, I looked over 
a communication of my own to Sgibncb.* I also 
reread the notes upon which that communication was 
based. 

Since there are some items in these notes which were 
not included in the publisbed account it seems to me, 
especially in view of recently awakened interest in 
these phenomena, to be worth while to make a record 
of them. 

FoUowipg are all the references to overhead sounds 
which I the diary whieh 1 kept during the six. 

* 6 ;. ^ ^ , 


weeks of our stay in the park. I copy from the diary 
without making any changes in the text, such com¬ 
ments as seem to be colled for being enclosed in 
parentheses. 

(1) July 23 (1890). Yesterday, when (Elwood) Hofer 
and I were on our way to the upper (western) end of the 
lake (Shoshone), I heard a strange noise, which I sup¬ 
posed was off to the southward and echoing among the 
mountains. (At the time, about 8 A. M., I was seated in 
our Osgood canvas boat, with the oars in my hands, but 
not rowing. I was probably ten or twelve foot from the 
shore, where Hofer was seated measuring oif our dredge 
rope, which we were going to use for a sounding line. 
As 1 remember the situation we were from twenty to 
thirty feet apart.) Hofer asked me what I thought it 
Was, and where it seemed to be. I told him the appar¬ 
ent direction and aaked him what it was. He replied 
it was the most mysterious sound that was heard in 
the mountrins. Since then we have talked about ^e 
aophd a good deal in eamp, and this morning heard it 
plainly- (My recollection of this event Is 
It jimt after we had had biwakfairt, 
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More we bad separated for the day's work.) This time 
it appeared to bo directly overhead, aad to pass otf 
aoroBB the sky, growing fainter and fainter toward the 
soathweBt. Hofer and Dave Rhodes, both of whom have 
had wide experience in the mountains, agree in their 
testimony in regard to it. They say they have never 
heard it anywhere out of the park, except to the aoutb, 
about the forty-fourth parallel, some thirty miles south 
of here. He (Hofer) does not remember to have heard 
it farther west than Shoshone Lake, or east than Yel¬ 
lowstone Lake—not to the north of these points. It is 
heard mostly in the morning, shortly after sunrise, and 
up to, perhaps, half past eight, or nine o’clock. Hofer 
says he has beard it in the middle of the day, but usually 
not later than 10 o’clock A. M., doesn’t remember to 
have heard it before sunrise. The description given of 
the sound before I heard it and since agree with my 
observations with regard to it. (The meaning of this 
somewhat obscure sentence is that the descriptions which 
Hofer and Rhodes give of the sound as they liave heard 
it on previous occasions and their description of tho 
sound as tliey have beard it here on Shoshone Lake agree 
with my own observations.) When heard best it appears 
to bo a rather indefinito, reverberating sound in the sky, 
with a alight metallic resonance, which begins, or at 
least is at first perceived, overhead; at least, nearly 
every one in attempting to locate it turns his head to 
one side and glances upward. (I remember that while 
1 was having my first experience with this sound in the 
iky I noticed tliat Hofer was watching me very closely. 
Later I found that he had been observing my reactions. 
He told me that people invariably behaved that way 
when they were trying to locate the source of the sound. 
I had at first looked up, and then had tried to follow 
the diminishing sound toward the southwest.) The sound 
ifl OB difficult to describe as an echo, which has been 
repeated several times in quick succession. Each time 
I have heard (it) here on Lake Shoshone it appeared 
to begin to the southward, or, when first noticed, begin¬ 
ning overhead, or, as some one (Dave Rhodes) expressed 
it, “all over," and moving off toward the south. 

(2) Camp on the “Thumb,’' Yellowstone Lake. Au¬ 
gust 4, While out on the lake this mom in g Professor 
Forbes and I heard again the strange noise which we 
hoard several times on Shoshone Lake. It was about 8 
A. M., morning still and clear, lake quiet, sun beginning 
to shine with considerable power (this mention of over¬ 
head sounds was preceded by an entry, which may, of 
course, have nothing to do with thia phenomenon: 

minimum temperature last night 33.5** F.”); sound 
loudest almost overhead—seemed to pass to the south¬ 
east (so it Btands in my diary. Since my other entries, 
where the apparent direction of these elusive sounds is 
recorded, indicate a direction west of south, which is in 
accord with my recollection of these events, I am inclined 
to think that this may be an example of those slips which 
Oliver Wendell Holmes cites in “Over the Teacups," 
where one writes north when he means south, and the 
like); Bound of same nature as that heard on Shoshone 
(Lake)--very hard to describe—a certain metallic rcs- 
awwwe—Professor Forbes calls it a kind of twisting, 


yow-yow vibration, resembbutoe to sound made by tele- 
graph wires, but not a steady, uniform volume. 
sound lasted probably half a, minute, time not noted. 
As I have beard the sound here It seemed to begin at a 
distance, something like a mixture of wind in pine tops, 
in telegraph wires, the echo of bells, after being re¬ 
peated several times, the humming of a swarm of bees 
and two or tluree other sources of sound, all making a 
not loud, but easily recognized sound, not at all likely 
to be mistaken for any other sound, but easily overlooked 
if one is surrounded by noises. Tho party on shore 
heard the same sound at the same time that we heard it 
on the lake. (On this occasion Professor Forbes and I 
were in our canvas boat, one hundred yards, more or 
loss, from shore. Hofer was on the beach at the water’s 
edge. The others were at the camp, which was some 
fifty feet or more back from the edge of the lake ter¬ 
race, in a grove of pine-trees. I have a kodak picture 
of the scone which was taken from our boat as we were 
nearing shore on our return from this trip.) Hofer 
says he doesn’t remember to have heard it when the sky 
was cloudy, has heard it when quite considerable 
breeze” was blowing. Remembers that he has usually 
heard it when the sky is clear, or with few clouds, and 
tho morning calm; as a rule in the morning, but bos 
heard it as late as noon. Dave Rhodes thinks he has 
heard it only in the mornings, and when the sky is clear, 
or with light, fleecy clouds. 

(3) August 8. Professor Forbes and 1 rowed up to 
Bridge Bay (northwest end of Yellowstone Lake), where 
we collected—back (to hotel) about 12: 30 (P. M.). . . . 
We heard our mysterious sound again this morning, at 
10 and 10: 15, while out (on the lake) collecting. There 
is reason to believe that it is caused by the steamboat 
Oeyaer (on east shore of the lake), and heard through 
some peculiar condition of the atmosphere at distances 
of several, perhaps thirty to fifty miles away. (Here I 
seem to have arrived at that state of mind where con¬ 
solation is derived from belief in a theoTy.) 

(4) August 0. 2: 20 P. M., at head of southeast arm 
of (Yellowstone) lake. While in boat beard sound 
overhead, like rushing wind traveling very rapidly or like 
something rushing through the air, did not have the 
somimetallic sound, or like echo; seemed to travel from 
east to west; clear, except light, fleecy and feathery 
clouds, enough wind to ruffle the surface of the water* 
(On this occasion 1 was one of a party of five which 
had left the Lake Hotel on the afternoon of the eighth 
in two rowboats, with tent and camp outfit. My com¬ 
panions, who were engaged on the construction of a new 
building, were Mr. L. D. Boothe and Messrs. Couglin, 
Curl and Thomson, Mr. Curl and 1 were in one boat, 
the three others in the other. We were making our way 
from the east to the west side of the east arm of the 
lake, and were rowing slowly in the very shallow water 
of this part of the lake when the sound attracted oof 
attention.) 

The following note is included in Hr. Horriia^a 
artide: the Banger NatnralM^ MamM Ibr 

them appears a rather (Mlibplste eannnai^ 
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ewled olMervationft c»£ this veird phenomenon by 
Ranger Margaerite Arnold/' 

Edwin Linton 

KOOLOOIOAL IiABOBATOar, 

tTNXVteSITT or PJBKNSTIiVANlA 

THE NORMALITY OF THE MATURATION 
DIVISIONS IN THE MALE OF DRO¬ 
SOPHILA MELANOGASTER 

In a recent article in ScrENCB, “Recent Discussions 
of the Reduction Division in Drosophila melano- 
gaster/^ Jeffrey^ has assailed Belar’s^ conclusion that 
the maturation phenomena in this form are normal. 
For the past six months the writer has been studying 
maturation and allied phenomena in the male gonads 
of D. melanogctsier and, siiioe my observations seem 
to explain quite simply the anomalies reported by 
Jeffrey in his preparations, a brief description of my 
results is given below. 

The gonads of larvae of varying ages were quickly 
dissected in a 2 per cent, urea solution and trans¬ 
ferred immediately to strong Fleming's fluid contain¬ 
ing 1 per cent, of urea by volume. After fifteen to 
thirty minutes the tissue was placed in Herman's 
fluid containing 1 per cent, urea and fixed for tliree 
hours. This is the technique used by Painter in his 
translocation studies. 

When primary spermatocytes stained with iron 
hematoxylin were first studied, the number of darkly 
staining elements observed was larger than was ex¬ 
pected from the diploid chromosome number in the 
male, but further examination revealed a great varia¬ 
tion in the number and size of tlieae stained bodies. 
On close study, these structures could be separated 
into two groups, the first made up of the four tetrads, 
identified by their shape, and the second containing 
the other bodies which did not stain so intensely as 
the tetrads and whose shape was usually spherical. 
Often these spherical globules appeared quite hollow, 
and they exhibited no definite relation to the equa¬ 
torial plane. It was variation in the amount of this 
second type of material which gave the impression of 
variable chromosome number. As these observations 
suggested that the material included in the second 
group was not chromatin, differential strains were 
used. After being stained with Auerbach's acid 
fuchsin-methyl green, the tetrads were green, while 
the other elements were bright red. More extensive 
study of numerous preparations gave the following 
facts: (a) a very largo acidophilic nucleolus is pres¬ 
ent in the growth period of the first spermatocyte. It 
is usually spherical but it may appear as a mass of 
globulea (h) There is no regularity in the time at 

^SotparoB, firCMsgO, Ddeember 13, 1929. 

* Y «j^ologiaoheu Qnmdlagen to Vererbnag," 


which the nucleolus breaks up and loses its eapaeily 
to retain the stain. In some instances it ceases to 
stain before the first maturation spindle is formed, 
while in other cells it breaks up into a number of 
globules which take the stain well, even as late as ^e 
telophase of this division. This behavior of the 
plasmosome explains the variation in the amount of 
the apparent chromatin in the first maturation spindle. 
If it disintegrates before the spindle is formed, only 
the tetrads are present at the time of division, while 
if it has fragmented but has not lost its capacity for 
staining, the products lie in the region of the spindle 
and stain with iron hematoxylin, giving the appear¬ 
ance of true chromatin. 

There are four tetrads in tlie first maturation 
spindle, conforming in size to what might be expected 
from the diploid chromosomes. They divide nor¬ 
mally with the X and Y elements segregating to the 
opposite poles. If plasmosomes are present in the 
cell, they tend to be roughly distributed to the two 
poles, but they are never included in the new nuclens. 
By the second maturation division the plasmosomes 
have usually disappeared and the chromosomes are 
easily studied. Their division at this time is normal. 

These facts seem to give a simple explanation of the 
figures published (and demonstrated) by Jeffrey. In 
his cells there were two types of material, chromo¬ 
somes and piaainoBomes; but, due perhaps to the pre¬ 
servative used, the true tetrads could not be identified 
fay their shape, as in my material. The structures de¬ 
scribed by him as “chromosomes . . . far removed 
from the equatorial line” ore obviously the same as 
the deep-staining bodies which I have found in similar 
cells and which give an acidophilic reaction with dif¬ 
ferential stains. The irregular distribution of the 
plasmosome material to the cytoplasm of the two 
daughter spermatocytes, in my opinion, has been mis¬ 
interpreted by Jeffrey as the elimination of true 
chromatin. 

From my observations I am forced to conclude that 
the maturation process in Drosophila melanogaater is 
normal as far as chromosomes are concerned. Why 
the plasmosomio material should show such variation 
in the time it loses its staining capacity is not clear, 
unless it be due to the great rapidity with which 
maturation is carried on in this form. 

Bessix B. League 

Departuent of Zoologt, 

UNivBRsmr OF Texas 

SAND-STORM ELECTRICITY 

1 HAVB read with much interest the diseoasionB on 
atmospheric electricity in Sounob for Mardi 90^ 
199$; May 3, 1929, and October 18, 1029. On June 
28^ 1927,1 a paper on ''Some Reixuurkable 
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trioa] Conditions Aocompanyuig West Texas Sand¬ 
storm^' before the American Physical Society at 
Beno, Nevada, which paper was abstracted in the 
P^t^sieciZ JScvtew, 30: 362, September, 1927. 

Of the four papers mentioned above, it seems to 
me that only two refer to anything like similar con¬ 
ditions. The experiments of Brasch, Lange and 
Urban, in Switzerland, were made during thunder- 
fitorms. The air was probably quite free from dust. 
Nothing is said on that particular point, but one would 
expect the air to be quite pure in the mountains of 
Switzerland. The observations of Benadc, in India, 
seem to have been made when a variety of atmos¬ 
pheric conditions wore present such as sand, dust, 
rain and lightning. I take it for grantcxl that the 
climate in that part of India is quite moist, although 
the author says nothing on that subject. The obser¬ 
vations of Canfield in New Mexico and of George, 
Young and HiJJ at this school were made under cloud¬ 
less skies when rain, thunder and lightning were con¬ 
spicuous by their absence. As a matter of fact, west 
Texas sand-storms are generally accompanied by a 
humidity so low as to be almost unmeasurable. I 
believe it is generally understood that whatever the 
cause of sand-storm electricity may be, it is altogether 
different from that which is responsible for the elec¬ 
trical display during thunder-storms. 

By reference to the above-mentioned abstract it will 
be observed that we obtained voltages about twice as 
high and currents about six times as great as those 
observed by Benade. As to the magnitude of the cur¬ 
rent, however, I think it probable that, under given 
conditions, it varies directly with the total area of the 
collector. That, however, remains to be verified. Our 
collector was a radio aerial consisting of a single 
stranded wire 33,75 meters long arranged cast and 
west in a nearly horizontal position, with a lead-in 
wire about one third as Jong. 

1 think Benado is quite right in intimating that the 
effect is not due entirely to friction. jRecently Dr. 
W. H. Abbitt, of this laboratory, has made observa¬ 
tions which seem to indicate that an effect may be 
obtained during a sand-storm from a loop aerial lo¬ 
cated in a practically dust-proof laboratory. These 
observations, however, need confirmation. 

The climatic conditions at Jomado Range are 
probably quite similar to those in west Texas, and 
Canfield's observations are very interesting to us here. 

1 am inclmed to think, however, that he is mistaken 
on one point, and that is with respect to the arc which 
ho says he obtained. To mainUin an arc three and 
one half centimeters long in the open air would re- 
^re a current of quite a different order of magni¬ 
tude from what I believe to be possible under the 


tonditiona of his expeddment Beeddes, the eods of the 
wire, under the intenae beat of the are, would have 
rapidly melted away. The melting-point of copper 
is not over 1080® Centigrade, while the temperature 
of the arc may run up to about 4000^ Centigrade. 
I am of the opinion that what he observed was a 
succession of spark discharges which followed each 
other so rapidly that, due to persiaience of vision^ it 
seemed to be continuous. The noise, however, would 
probably ho quite different from that of the arc. The 
glow which he obtained at night seems to have been 
a corona discharge. 

There is a world of literature on the subject of 
atmospheric electricity dating back to and beyond the 
experiments of Lord Kelvin. An excellent r^sumd 
of the literature on the electrification of various kinds 
of dust and smoko is given in '^Clouds and Smokos” 
by W. E. Gibbs published by J. and A. Churchill, 
London. But in spite of all that has been done in 
this field, a field pregnant with great potentialities, 
we have scarcely made a beginning. Dr. Abbitt has 
taken over the work on stand-storm electricity at this 
school. He is now working on a new type of appara¬ 
tus for measuring the olectrical potential of the 
atmosphere. 

E. F, Osoumfi 

Txxab TncHNouxncAL Collbgx 

ABSENT-MINDEDNESS AS A FACTOR tN 
PROFESSIONAL ETHICS 
Several exceedingly interesting instances of profes- 
Bional ethics which have more or less recently oome to 
my attention furnish food for thought. They are 
related here with essentially correct details but pur¬ 
posely disguised so that the authors, specialities and 
countries can not be identified; the purpose of this 
disguise (involving “not less than” in connection With 
the number of pages and number of Ulustrationg) is 
to bring out underlying principles without embarrass¬ 
ing the authors. Upon relating these cases-to some 
colleagues “in the club,” a responsive chord was 
struck and I was urged to publish the instances. 

The citations themselves can well be prefaced by 
the premise that practically all authors ocoasioiuiUy, 
however absent-mindedly and inadvertently^ commit 
sins of omission or of commission. The 
hero related represent somewhat extreme examples of 
absent-mindedness (if that be the correct technical 
term). 

Case 1, An article of not less than forty pagCB* 
with not less than fifteen illustrations; ten of 
are immediately recognizable to the 
from other authors, but no noknowlfidgment ^ 

Case 2. An article of not lesa ^aa 

npt- W thfta. 6igM 



copied from othet aotfaorc; admowledgmeat is mde 
{or twp of them* 

Case 3. An article of not less than thirty pages, 
with not less than ten iUostrations; four of these are 
copied from other authors; acknowledgment of source 
is given for one illustration. 

Case 4. An article of not loss than twenty pages, 
with not less than ten figures; at least five of these 
are copied (one from a deceased author); source is 
stated for one, not stated for three; one of these 
figures is copyrighted by another publisher. 

Case 5. A specimen was sent by a collector to a 
certain specialist for determination. The determina¬ 
tion was made and a detailed drawing of it was 
prepared, involving certainly many hours of intensive 
work. The collector asked to borrow the drawing and 
the specialist was delighted to lend it to him. In a 
few weeks this drawing was published by the collector 
in a copyrighted journal with no reference as to its 
source. 

Case 6. The prize case for ^‘absent-mindedness” 
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is an of not less than fifty pages, with not less 
than twenty-five illustrations, all given as ^original/^ 
Some of these figures bear a remarkable resemblance 
to old friends, but there is something unnatural about 
them. The artist explained this interesting puzzle. 
He said (in effect): When Dr. X— wants an illus¬ 
tration, and finds one to suit him, I photograph it, 
then draw the negative [reversed] view; for instance^ 
a left view now shows as a right view, and vice versa; 
of course the illustrations thus become original draw¬ 
ings. 

Many other cases might be cited, but the foregoing 
ore sufficient to remind us all that possibly none of 
us is entirely free from absent-mindedness. A story 
is making the rounds of Washington that a man of 
non-scientific training heard of “professional ethics”^ 
and expressed surprise when he learned that this waa 
not some sort of a skin disease. Is it possible he had 
in mind the condition known as pachydermia f 

C. W. Stiles 

TJ. S. PtruLiu Health Service 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MODIFIED FORM OF NON-ABSORBING 

VALVE FOR POROUS-CUP ATMOMETERS 

As was first pointed out by Livingston,* the porous- 
porcelain atmometcr nmst be provided with an ar¬ 
rangement to prevent water absorption through the 
porous evaporating surface in periods of rain, fog or 
dew formation. This necessitates the presence of a 
valve in tlic tube that connects the porous cup with 
the water reservoir below, the valve being so con¬ 
structed as to allow movement of water upward while 
it practically prevents downward flow. Livingston's 
original mercury valve** * has been modified in various 
ways, and several forms of it are now in use.® An¬ 
other form of valve is that of Livingston and Thone,* 
which is now generally used. 

In all these valves excepting the one last men¬ 
tioned, the downward hydrostatic pressure of the 
water column in the supply tube is balanced by a 
mercury column of equivalent hydrostatic pressure 
acting in the opposite direction when free water is 
in contact with the outside of the porous cup ^wve, 
ss in times of rain. Although dififering in detail these 


* B. E, Livingston, “ A Bain-correcting Atmometer for 
Ecological Inatrumentation/^ Pleat ^orW, 18: 73-82, 


“B, E. Uvingstoa, ‘‘Atxnometry and the Porous Cup 
AtmooK!ter/> pkm World, 18: 21-80, fil-74, 35-111, 
14M40,I019, 

* Prank Th^, ^‘Betnpnxrflng Valves for Atmometors: 
A fit 408-414, 1384* 

/B- ^4 Prank Thqne, ‘^A Biwplified 




fmxoM Porcelain Atmome- 


all consist essentially of a U-tube containing mercury 
inserted in the water-supply line from reservoir to 
cup. When water is moving upward it forces the 
mercury into one arm of the U-tubo and then passes 
around it. When absorption through the atmometer 
wall begins mercury rises in the other arm until the 
mercury column in that arm balances the downward 
pressure of the water, when absorption and ba^^kwa^d 
flow are halted. With each closure of tliis type of 
valve a small amount of water enters the reservoir. 
If a number of valve reversals occur in a period of 
operation (as when periods of absorption and 
evaporation follow each other on a day of frequent 
showers) the error thus introduced may be consider¬ 
able,® but its magnitude is so small as to be practi¬ 
cally negligible in most instances. The absorption 
error for each reversal of a value of this type of 
course, a volume of water equal to the volume of 
mercury held in the second arm of the tube when the 
valve is closed, and the bore of the tube used for tfaia 
am should therefore be as small as is practicable. 

The Livingston-Thone valve consists of two porous 
plugs a centimeter or two apart in the vertical supply 
tube, with a small moss of mercury enclosed between 
them and resting on the lower plug. As water movea 
upward it passes around the mercury, the column of 
which is only a few millimetcra high, but downward 
flow is prevented because the mercury mass acts like 
an poppet valve, seating itself on the lower 

H. ‘^The ActSon of the Baia-^eorraetlaB 

mm ITorMr ifli 8^8, 
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plngf into the pores of which mercury does not enter 
to any considerable extent with the low hydrostatic 
pressure involved. The plugs are now commonly 
made of shoep’s-wool yam, and the absorption error 
of a valve of this type, when well made, is much 
smaller than the corresponding error in a valve of 
the U-tube type. However, this type of valve re* 
quires some attention from time to time, especially 
because the pores in the plugs are likely to become 
closed by algal growth or bacterial slime, which may 
accumulate rapidly at summer temperatures. When 
the upper plug becomes partially sealed the operation 
of the instrument may be prevented by the accumu¬ 
lation of gas between the two plugs. When the lower 
plug is too loose mercury may escape downward. 

In the extensive evaporation survey now being 
carried on in Ohio, atmometers equipped with valves 
of the plug type required frequent inspection by an 
expert, and the valve described below has been used 
throughout the past season. It is of the U-tube type 
and is much like the valve used in the Shive mount¬ 
ing,® but is constructed to pass through the opening 
of an ordinary thirty-two-ounce bottle with small 
mouth. 



Fig, 1. Non-absorbing atmometor valve. 


The accompanying diagram shows an atmometer 
mounting equipped with the new device. The rubber 


W. Shive, “An Improved Non-abaorblnir 
Cup Atmometer," Plant World, 18; 7-10, 1915. 
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stopper B carries the atmometer sphere, and the 
oylindrical cork stopper C fits tightly in the bottle 
mouth. The cork carries a bent copper tube by 
which air is allowed to enter the bottle without danger 
of water entrance in rainy periods. The valve itself 
ia continuous with the supply tube, the whole being 
made of glass barometer tubing having an ootmde 
diameter of 6 mm and a bore of about 1.5 mm. A 
piece of tubing about 41' cm long is used for each 
mounting. The valve consists essentially of a narrow 
loop made by two sharp bends, each of 180®, with a 
bulb A at the lower end of the long portion that 
leads directly to the atmometer sphere above. The 
first ascending part X is about 7 cm long, and the 
descending part Y is long enough so that the whole 
mounting is about 30 or 31 cm long. The bulb A 
has an internal diameter of at least 5 mm and a total 
length of about 2 or 2.5 cm. The capacity of the 
bulb is about 1 cc. The X and Y portions must be 
very close to the bulb, in order that the valve may 
pass through the 18-rain mouth of the bottle reser¬ 
voir. The bend below the bulb should also be as 
close to the latter as possible so that the absorption 
error inherent in valves of this type may be small. 
The error in this valve is about 0.1 cc. 

When evaporation is going on and water is ascend^ 
ing through the valve, the mercury (indicated as black 
in the diagram) all lies in the bulb A but does not 
fill it, and water flows upward anmnd the mercury. 
As soon as absorption exceeds evaporation some of 
the mercury in the bulb passes around into the por¬ 
tion X, which has a small bore, until the hydrostatic 
pressure that produces absorption ia balanced by the 
narrow mercury column extending above the level of 
the mercury meniscus in the bulb. It is seen that the 
parts A and X constitute the essential U-tube men¬ 
tioned above. 

To install this mounting the bulb is first filled about 
one third full of mercury. Then a piece of flexible 
rubber tubing, about 10 cm long and supplied with 
an open pinch cock, is attached to the lower end of 
the Y portion. The free end of this piece of tubing 
is thmx placed in water and gentle suction is applied 
at the upper end of the mounting until all gas in the 
system has been displaced by water. The pizmh cock 
is then closed, the mounting inverted and the rubber 
stopper B tightly seated in the neck of the atmometer 
sphere, the latter being completely full of water. 
Finally, the mounting is returned to the upngbt posi¬ 
tion (with the sphere above), the rubber tube ie fe- ^ 
moved and the mounting is quickly set into the 
reservoir bottle, which has been pre^uely filled or 
nearly filled with water. After a few hours tbo 
reservoir may be filled to the mark on its ueeb^ fo9|r 
banning of a period pf Obsemtion^ ^ / 
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About a huzulred spherical aimometers with mount* 
inge like the one here described were in operation, in 
the Ohio survey mentioned above, during a nineteen* 
week period in 1929. With the exception of two, the 
valves of which were accidentally broken, all the in- 
stroments operated perfectly throughoat the period 
without the attention of persons specially trained in 
caring for them, 

J. D. WasoN 

Ohio Ageicui.tukal Experiment Station, 

Wooster 

THE USE OF N-BUTYL ALCOHOL IN DEHY- 
DRATING WOODY TISSUE FOR 
PARAFFIN EMBEDDING 

The oominon procedure in dehydrating, clearing 
and embedding tissue for cytological examination is, 
first, to replace the water normally present in the 
specimen with ethyl alcohol. The alcohol is then 
replaced by some volatile fluid soluble both in it and 
in paraffin. In the preparation of plant material for 
sectioning this fluid is nearly always xylene, which is 
in tom replaced by melted paraffin. On solidiflea- 
tion the paraffin holds and supports the tissue so that 
it can be sectioned properly. 

There are certain limitations to the above technique 
which make it unsuited for animal cells and for any 
plant material which contains lignifled elements. The 
higher concentrations of alcohol harden any specimen 
left in them too long, often before it is completely 
dehydrated. All the water must be extracted from 
the specimen before the xylene will penetrate, and this 
involves the use of absolute alcohol. The xylene itself 
causes animal cells to shrink and become brittle and 
so hardens the wood elements that they can not be 
cut but break and chip the edge of the microtome 
knife. These disadvantages have been overcome in 
the preparation of small soologioal specimens by using 
clove oU, cedar oil, chloroform, etc., in place of xylene. 
Painter^ has developed a method of substituting ani¬ 
line oil for the lugher concentrations of alcohol, re¬ 
placing the aniline oil with methyl salicylate (oil of 
vintergreen) and passing from the latter into paraffin. 
This method does not harden wood provided the speci¬ 
men is carried through very gradual changes. The 
several liquids diffuse so slowly, however, into half- 
moh cubes composed of xylem, cambium and phloem 
that the method is impractical for this material. 

HUe. liorbaud* has dehydrated and cleared with a 
ttiature of ethyl and n-butyl alcohols. Butyl alcohol 
ia solnbla in paraffin in all proportions, but only 8*3 
^ams are soluble in 100 ce of water. A mixture of 
^ual parts of ethyl and butyl alcohol, however, is 

2Ti rr-se, X9fl^ 

* Send* Acad. doL Pdris, 172: 1817-^1819,198L 


completely miscible with water. Larbaud baaed her 
teohniqire upon the ethyl alcohol-xylene series; 80 ^ 
per cent., 60 per cent., 80 per cent., 95 per cent., 
absolute alcohol, 2 pts. absolute aloohol-1 pt. xylene, 

1 pt absolute alcohol-2 pts. xylene, xylene. She 
shortened the above eight stages to six by using equal 
parts of ethyl and butyl for the alcohol of the first 
four stages followed by two changes of pure bufyl 
aioobol. 

Small cubes of wood with cambium and phloem at¬ 
tached require more gradual dehydration. The fol¬ 
lowing series of mixtures of water, ethyl and butyl 
alcohol has been satisfactory: 

Water ....95-89-82-70-50-30 

Ethyl alcohol. 5-11-18-30-40-50 

Butyl alcohol. 0- 0- 0- 0-10-20 

One hour is generally enough for each step except 
the last. The material should remain over night in 
tills solution which contains a total of 70 per o^t. 
alcohol. It should be emphasized here that alcohol 
not only dehydrates the tissue but also, as a powerful 
reducing agent, completes chroma fixation by reducing 
the chromate ion (”CrO^) to the chromic (Cr*^). 
Keeping the specimen in alcohol over night elimi¬ 
nates certain irregularities in the fixation images of 
various chromic compounds (Zirkle^). 

The dehydration is completed by the stages: 

Water ... 15- 5- 0- 0- 0 

Ethyl alcohol. 50-40-25- 0- 0 

Butyl alcohol_ 35-55-75-100-100 

An hour in each stage is generally sufficient except 
that the tissue should remain in the pure butyl alco¬ 
hol until all the water is extracted. 

As butyl alcohol dissolves solid paraffin extremely 
slowly, nothing is gained by placing chips of paraffin 
in the vial of alcohol that contains the specimen and 
by waiting for them to dissolve in the cold. A simple 
method is to fill a vial two thirds full of paraffin, let 
the paraffin harden and place the material to be 
embedded upon it. Cover the specimen with butyl 
alcohol and place the vial in the oven. As the paraffin 
melts, the tissue sinks. Butyl alcohol, being lighter 
than melted paraffin, does not sink with the specimen 
which consequently comes into intimate contact with 
almost pure paraffin. Two changes of paraffin ore 
generally sufficient, the length of each change depend¬ 
ing upon the size of the specimen. 

In spite of the fact that butyl alcohol diffuses into 
paraffin more slowly than does xylene, it has several 
advantages over the latter as a clesxing agent. Its 
spedfle gravity is less, being .810 at 20'’ C. compared 
with .881 for orthoxylene and .866 for metazylene. 

s i: 8Ql-i297, 1928; 5: 511-584, 199. 









104 


setsiwe 




It U slightly lighter then parafi&n at the latter’s melt^ 
ing^point and when the speeimen einks, as described 
earlier, it remains floating on the paraffin. Xylene^ 
on the other hand, is heavier than melted paraffin and 
sinks with and surrounds the specimen. There is an 
additional advantage in the use of butyl alcohol as 
sUght traces of it in the paraffin blocks do not render 
them crumbly as does a like amount of xylene. 

Butyl alcohol does not harden wood, and its use 
makes the higher concentrations of ethyl alcohol un¬ 
necessary. Any wood that can be sectioned green 
may be sectioned in paraffin if dehydrated, cleared 
and embedded as described above. Thus it is possible 
to get thin, smooth sections of the soft cambium and 
phloem even if hard xylem elements occur in the 
slices. Woods as hard as hickory {Carya ovata) and 


kwoat (Bobmitf have be^ aee&aM^ 

aatiflfaetorily. The flne oytologieal de^s which 
be investigated by this technique are destroyed by the 
prolonged hydrofluoric acid treatment, a neceeeaiy' 
concomitant of the colloidin technique. Bowever, 
butyl alcohol does not soften wood which has once 
been hardened by fixation, by drying, or by a too ta|^ 
dehydration, and all such material should be prepared 
for sectioning iu other ways. 

The simplicity of the butyl alcohol method, ns 
pointed out by Larbaud, makes it preferable for other 
plant organs: buds, leaves, root-tips, etc. It is much 
quicker than the ethyl aloohol-xylene technique. 

OOKWAT ZtRgLg 

AoKOiiD Arboeetum and Bussxr IrrsTiTirnoR 
Harvard University 
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GEOLOGICAL EVENTS IN THE HISTORY OF 

THE INDIO HILLS AND THE SALTON 
BASIN, SOUTHERN CALIFORNIA 

Tue landward extension of the long depression oc¬ 
cupied by the Qulf of California has experienced a 
very eventful history during Tertiary time. In the 
course of an investigation of the Indio Hills, now in 
progress, several facts of geologic significance have 
been discovered. 

The trough, extending northwestward for nearly 
three hundred miles from the head of the gulf, was 
formerly known as the Colorado Desert. Its topo¬ 
graphic subdivisions, in order from the gulf north¬ 
westward to its head at San Qorgouio Pass which 
leads into the coastal portion of Southern California, 
are the Colorado River delta or alluvial cone, Imperial 
Valley, Salton Sink or Salton Sea, and Coachella 
Valley. It is flanked on the west throughout much 
of its length by high mountains, rising to a maximum 
height of about 10,000 feet; it sinks to about 275 feet 
below sea-level beneath the recently formed fresh¬ 
water Salton Sea. Tertiary marine and continental 
sedimentary formations outcrop at various places 
along the margins and bottom of the trough and yield 
clues to its origin and geological history. 

The area of these deposits which we are studying, 
known as the Indio Hills, lies north of Indio, in cen¬ 
tral Riverside County. A similar neighboring area to 
the southeast, known as the Mecca Hills, is being in¬ 
vestigated by Mr, Hampton Smith. 

The Indio and Mecca Hills trend northwest-aouth- 
east, and lie end to end. Each of the two areas mea¬ 
sures about twenty miles long by two to six miles 
wide, and together they extend most of the distance 
from the Salton Sea to the northwest end of the 


Coachella Valley. They occupy a position parallel to 
and only slightly northeast of the median line of the 
broad depression. The hills rise about 1,000 feet 
above the plain and in the very arid ohmate exhibit 
a magnificent badland topography. 

Our investigation is part of a broad program of 
Tertiary history studies initiated by Dr. John C. 
Merriam and sponsored by the Carnegie Institution 
of Washington. 

1. We find that the upper part of the Indio Hills 
block is constituted of two fonuatbns. One of these 
is marine and is doubtless the correlative of the Car- 
rizo formation, named by W. S. W. Kew^ with type 
locality on Carrizo Creek, southwest of Salton Sea. 
It outcrops in the Indio Hills as small areas at several 
localities both east and west of the mouth of Thousand 
Palms Canyon and in the northern part of the bills. 
It consists of yellow clays with some sandstone and 
conglomerate. Its age was determined as upper 
Miocene by Ralph Arnold* and as lower Plioeene or 
younger by T. Wayland Vaughan,* The formation, 
containing a fauna related to that living in the Ooif 
of California and very distinct from the west ccMfcst 
invertebrate assemblages of Californio, records an 
invasion of the Qulf of California over the Indio 
block. This incursioo has been determined by other 
workers to have extended almost to San Qorgonio 
Pass. 

The second formation is several thousand leet thick i 
and consists entirely of arid-climate, terreatii#! de- 

t ^*Tertlaty Rohinotds of the Oarriso Creek Eegjkm in 
the Colorado Desert,'' tJniv. Oalif;t Pubis., Rati. 

Qaek, 8; t, 19U. 

aU. S. Cfeol Surv. Bulb p. 44,1409. 

• U. S. Cfdi Surv, Prof. Pap 9$, p I91T* ■ 
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poisil^ probably plays depoaits^ arfcoBio sand¬ 

stones And fanglomerates wift eoniiderably 'wom 
fragments form in sab-equai tbiokneBses nearly tbe 
entire exposed section in tbe bills. l<\>r this areally 
and stratigTaphioally important set of rocks the name 
Indio formation is proposed, its type section being 
taken along a nortbeast-sonthwest line through the 
Indio Hills about two miles northwest of Thousand 
Palm Canyon. 

The Indio formation is part of the comprehensive 
Mod Hill Series of Free/ which includes all the 
Cenosoic strata of the region, both marine and eon- 
tinen tal. The marine portion was, as indicated, sepa¬ 
rated in 1914 as the Carrizo formation by Kew. 

2. At all localities the Indio formation overlies the 
Camso formation. Considering both the striking dif¬ 
ference in the nature of the sediments and in their 
mode of deposition the Indio is pjobably unconform- 
able on the Carrizo. 

5. We have secured no fossil material in the Indio 
formation, but its stratigi'aphic relations to the Car^ 
ri/.o fomiatiou on the one hand and the wolL-indurated 
character of the Indio formation on the other indicate 
a probable age not greater than middle Miocene and 
not less than lower Pliocene; in short, approximately 
middle Neocene* 

4. The San Andreas fault, heretofore thought to 
skirt the northeast margin of the hills, has recently 
been located quite independently by Dr, Levi F, 
Noble in the course of his elaborate study of that im¬ 
portant structural feature, and by us. It crosses the 
northwest end of the bills obliquely and then follows 
the southwest base* 

6. Structurally the hills ore strongly folded, and 
our mapping of axes indicates that the folds are not 
parallel to the margins or trend of the hills but strike 
somewhat more westerly so that they ore cut off 
obliquely on the west by the bordering San Andreas 
fault^ An interesting but as yet somewhat speculative 
inference from the trend of the folds is that while the 
initial and earlier movements on the San Andreas 
fault in this region may have been due to forces acting 
roughly parallel to it, Ihe folding and more recent 
movement on the fault—northwestward shifting of the 
southwestern block relative to the northeastern—^have 
probably been caused by forces acting from the south 
nnd at a considerable angle to the fault. It is quite 
l>0Baible that the eastward swing of the San Andreas 
fault in the Indio Hills jwgion is related to the short- 
^^g across tiie Indio Hills block indicated by the 
folding. The above explanation for the folding of 
course relates the feeding and the San Andreas fault- 
% as to date f this la plausible, for while the folding 

^ {^blieatkm 103, 


oocuned some oonaiderable time ago, as indicated by 
the deep erosiem of the hilis, the 8an Andreas fault, 
though now active, is also known to have suffered 
movement intermittently far back in Tertiary time. 

6, In a number of references, including a recent 
text-book, the Salton Basin is asserted to have been 
occupied so recently by the Gulf of California that 
it was separated from it by the building of the Colo¬ 
rado delta or alluvial cone. It appears to us much 
more probable, however, that the depression below 
sea-level of the present Salton Basin has occurred dur¬ 
ing or since the building of the delta or cone, not 
before, and long after the last invasion by the sea. 

The possibility of concurrent depression and delta 
building, as contrasted with pre-delta depression, was 
iirst pointed out and discussed by Free° but not urged, 
probably because at that time less information was 
available regarding the age and structural relations 
of the formations. 

The belief that the depression of the basin and the 
delta or cone building were contemporaneous and that 
the delta did not cut off an arm of the sea is based 
upon the following considerations. 

(а) The delta or cone of the Colorado River is 
i*elativoly young geologically, probably Quaternary 
in age, since it was superposed os a feature upon a 
landscape which already resembled the existing one, 
although not identical with it. The lowest line 
across the cone along which the sea might enter the 
Salton Basin, along the intersection of the west dope 
of the cone and the west wall of the basin, rises 
to only about thirty feet above sea-level. Hence, 
under the old view, the basin would have been con¬ 
nected with the gulf until the last or upper thirty feet 
of the cone was added. This fact coupled with the 
youthfulness of the cone would moke the latest pres¬ 
ence of marine or brackish waters an event oi Recent 
or Quaternary time. But while deposits of a rela¬ 
tively recent fresh-water lake fed by the Colorado are 
excdlently exposed in the basin, no marine beds of 
suifioientiy late age or bearing expectable relations to 
the topography and to the sea-level contour have been 
anywhere encountered by the writers in journeys 
about the basin nor are such reported in the literatnre. 

(б) While terraces referable to the recent fresh¬ 
water lake are conspicuous, no marine terrace or 
strand has anywhere been noted by the writers nor 
have swell features been recorded by others. 

(o) The marine strata in the basin—the Carriao 
formation of Miocene or lower Pliocene age—^are 
much older than the Colorado cone. 

(d) The position of the marine strata hundreda of 
feet above Boa-level and the fact that they are strongly 

sOaraegle .Iastitation of Washington, Publication lilfi, 
pp* IBH, 
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folded and beveled by erosion indicate that they were 
not deposited during an oecupation of the present 
basin by the sea but in an earlier depression of eon- 
sidembiy different form, and Jong before the present 
basin was formed. 

(c) The strongly folded and erosionalJy beveled 
Indio formation records a long interval of continental 
deposition, deformation and degradation between the 
deposition of the underlying marine Camzo and the 
development of the landscape which truncates the 
Indio and on which the Colorado cone—heretofore 
regarded as the dam which cut off the sea—was built. 

(/) The very late dale for the depression of the 
Salton Basin below sea-level is made the more prob¬ 
able by abundant evidence of recent movement in the 
form of very young fault scarps cutting alluvial fans 
and occasional earthquakes. 

It might at first sight appear somewhat improbable 
that, in a sinking trough, the Colorado should main¬ 
tain a cone now only about thirty feet above sea- 
level at its lowest point and yet high enough con¬ 
tinuously to exclude the gulf out of the area sinking 
below Bea-ievel to the northwest. But only two alter¬ 
natives were possible if the floor of the trough sunk 
from above to below sea-ievci; either the river was or 
was not able to upbuild its cone as rapidly as the 
floor subsided tectonically and to maintain it as a 
dam. The size of the stream, its unusually heavy 
burden of sediment and the 125-inilo extension of the 
cone which it has buUt southward to the head of the 
gulf give ample ground for believing that the river 
would be able to cope with the sinking of the trough 
and maintain the dam. If any part of the cone sank, 
through tectonic movements, somewhat below the nor¬ 
mal grade line of the river, which was necessarily 
always above sea-level, that portion would soon be 
built up again during one of the frequent swings of 
the river down the different radii of its cone. 

That the salt in the bottom of Salton Basin was in 
all probability derived from the evaporation of Colo¬ 
rado River water and not from a cut-off arm of the 
sea has been shown by W. H. Ross,® 

In the light of our observations and present re¬ 
corded knowledge we consider it highly probable that, 
instead of being a cut-off and desiccated arm of the 
Gulf of California, the present Salton Basin sank 
below sea-level while the Colorado River excluded the 
gulf by maintaining a dam in the form of a huge 
alluvial cone across the southern portion of the basin. 

John P. Buwalda 
W. Layton Stanton 

Balch GaAUUATE School or 

THK GXOLOGICAL SOUCNOJCS, 

Caufornu Institute of Tecunoloot 

« Carnegie Institatioa of Washington. PubMcation 198 
pp. 46-46, 19U. ' 
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SEX GLANDS AND ADAPTIVE ABILITY^ 
The purpose of our investlgadon* was to determine 
the relation between sex glands and adaptive abHily.. 
As the first of a sehea of experimental report the 
present paper deals with the effect of castration upon 
problem box and maze performances by the white rot. 
The term castration is used here in its narrow sense^ 
meaning extirpation of the testicles of mole animals. 
It does not include ovariectomy of the female, which 
will form the subject of a separate experiment. 

As soon as time permits, we shall attack the same 
general problem by studying the effects of heat, 
X-ray, vitamin E deficiency, testicular elevation and 
the ligation of vas deferens. Some of these experi¬ 
ments are now in progress. Besides these, we plan 
to study the effect of injection of testicular extracts 
as well as the effect of feeding interstitial tissue^ 
These two problems will be studied along with im¬ 
plantation and transplantation with reference to such 
questions as organotherapy and rejuvenation. 

The maze and the problem box wore used in our 
experiment because they offer two widely different 
problematic situationB to our ftnimaln and at the same 
time represent the best recognized technique we have 
in comparative psychology. White rats were chosen 
as our subjects. In the future, wo hope to repeat our 
experiments on higher animals such as dogs, mon¬ 
keys, etc. 

Twenty-seven male rats were used in our original 
experiments. They were of approximately the same 
age and body weight. AU of them had learned Maze 
A in an earlier experiment. Operation was performed 
at the age of about five months. Twelve rats had both 
of their testicles removed (total castration), eight hod 
only one testicle removed (semi-castration), while the 
remaining seven were put through a sham operation^ 
without being castrated, that is, an operative control. 
Preliminary feeding was given once daily for one 
week, after the operation, at the center of a single- 
platform problem box. Six of the totally castrated 
rats and the seven control animals were tested in the^ 
morning, while the other six totally castrated and the' 
eight semi-castrated ones were left for the afternoon* 
Each animal was confronted with the problem box 
situation once daily for four weeks. Bread and ouJk 
wore used as the incentive. Time was the only cri¬ 
terion that could be employed. It was taken with a 
stop-watch. The results for the problem box experi¬ 
ment are presented in Table I. 

These data on the problem box experiment justifr 
the following statements. 

^ Bead before the Ninth IntemaUtwal Ckmgreas 
Pi^cbology held at New Haven, OonneoCfamt, 

» The author expresses his sincere f^atiUnde 
SOT Harvey A* Carr for kind aid enA iiiMsOwit Ih tm 
reaaareh. 
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TABLE I 

Avrau<3s Kumbxb op Bkoondg Hsquiebx) pob Soltimo 
THs Paofiiicu Box 


LaUy average 
by weeks 

Morning groups 

Af temoon groups 

Total 
castration 
6 rats 

Operative 

control 

7 rats 

Total 8emi- 

caatration castration 

6 rats 8 rats 

First week. 

497 

90 

668 

230 

Becoud week 

59 

83 

112 

32 

Third week 

82 

12 

68 

37 

Fourth week 

23 

7.4 

19 

17 

4 weeks Av. 

163 

35.6 

217 

80.6 


(1) For the maming groups, the totally castrated 
rats show a poorer record than the control animals in 
their adaptive ability as measured by the time re¬ 
quired to solve the problem box. The diflferonco is 
very large and consistent throughout the four weeks 
under investigation. 

(2) For tho afternoon groups, the totally castrated 
rats show a poorer record than the semi-oastrated ani¬ 
mals in their speed of solving tho problem box. The 
difference persists throughout the four weeks studied. 

(3) The totally castrated rats of the afternoon 
groups show a poorer record than the totally castrated 
rats of the morning groups during the first three 
weeks, after which the difference is reversed. For a 
considerable time previous to the experiment, the 
afternoon groups were accustomed to be fed with the 
other groups in the morning. When the experiment 

TABLE II 

Obiqinal Scorks roa Mazx PsaroaifAMcs 


Mornings groups Afternoon groups 
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3« 
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g 

h 

li 

1-3 
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» CO 

S a 

1^ 

8 S 

•i® 
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Av. of first week— 

1 ^ 0 . of errors . 

82 

16.8 

24 

20.4 

No. of retracings ... 

18.5 

6.8 

11 

8.7 

Time in seconds_ 

1,079.8 

568.8 

922.6 

790.1 

Av. of second week— 

No, of errors .. 

7.8 

8.3 

8.1 

6.4 

No. of retraelngs 

1.3 

.8 

.6 

.4 

Time in seconds 

218 

143 

217 

174 

Total— 

No. of errots .. 

89.8 

19.1 

82.1 

26.8 

No. of retra.4ogB 

1».8 

7.1 

11.6 

9.1 

in HBoad*..... 

1,88S.8 

70L8 

1,18».6 

»84.1 


began, however, it was foond necessary to work m 
them in the afternoon. This change in their feeding 
habit may have been responsible for the poorer initial 
record of the afternoon group. 

One day after the problem box experiment, the 
animals were fed at the food box of Maze B for one 
week and trained in the maze once daily during the 
next two weeks. Number of oul-de-sac errors, num¬ 
ber of retracings and time per trial were recorded. 
The results for maze performance are presented in 
Table IL 

The experiment on maze performance was repeated 
on sixteen more animals. Eight of them were totally 
castrated while the other eight served as controL 
None of them had any previous experience with prob¬ 
lem box or maze performance. These further results, 
are presented in Table III. 

TABLE III 

Fuetheb Scx>aES roa Maze pEorOEMANCX 


Average score 
for 4 weeks 

Total 

castration 

8 rats 

Operativo 

control 

8 rats 

No. of errors.. 

64.4 

41.7 

No. of rotracings... 

80 

13.6 

Time in seconds.. 

1,873.4 

1,252.2 


The above data on maze performance justify the 
following statements, 

(1) The totally castrated rats show a poorer 
record than the control animals in both speed and 
accuracy of maze performance. This difference per¬ 
sists throughout the two weeks tested for the morn^ 
ing groups of the original experiment and is alsa 
borne out by the average score for four weeks of the; 
repeated experiment. 

(2) The totally castrated rats show a poorer record 
than the semi-castrated animals in both speed and 
accuracy of maze performance. The difference per¬ 
sists throughout the two weeks studied. 

To conclude, our data show that the totally castrated 
rats are inferior to the semi-castrated and the control 
animals in their adaptive ability as measured by the 
speed in solving a single-platform problem box os well 
as by both speed and accuracy in maze performance^ 
As to whether the difference is due to the direct effect 
of the sex hormone upon the nervous system or to the 
change in metabolism as measured by body weight, 
respiratory quotient, nitrogen in the urine, etc., we 
shall leave for further investigation. However, Proi 
fessor L P. Pavlovas experimenta, as reported at tho 
Ninth International Congress of Psychology, on the 
effect of the sex hormone upon the excitability of 
nerve eentm seem to support very strongly our first 
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theory, samely, the direct effect of the sex hormone 
upon the nervous system. Lo^ jg^ 

Th* Otho 6. A. Spiuotje Micmoeial 
Jnstjtvtb, 

TTnivuisitt or Chicago 

TRANSMISSION AND DIFFRACTION OF 
LIGHT BY NORMAL SERUM AS A 
FUNCTION OF THE TEM¬ 
PERATURE 

The present paper is a resume of the results ob¬ 
tained by a further step in the systematical study of 
the psychochemical changes undergone by normal 
blood serum as a function of temperature. 

We have shown previously^ that: first, an absolute 
minimum of the viscosity was observed around 5G® C., 
and that the specific viscosity increased rapidly after 
68®; second, that the levo-rotatory power, unalTectod 
by temperature up to 55® (for ten minutes* heating) 
increased abruptly, and that the increase, up to a 
certain point, was proportional to the temperature. 
Measurement of the amounts of light absorbed, and 
scattered at right angle by the molecules and particles 
in the serum, brought new evidence of the deep 
physicochemical changes which take place around 
65®, The table expresses the results of one series of 
experiments, (Figures express the readings.) 


Heated for 

0 

5 

10 20 

40 

00 njin. 

Temperature 





Transmission 

57,5 

57,5 

57,5 57,5 

57,5 

57,5 

Diffusion —« 

125 

125 

125 125 

125 

125 

Temp. 



.55“ 



Transmission 

57,5 

57,5 

57,6 57,5 

57,5 

67,5 

Diffusion .... 

123 

125 

125 125 

125 

125 

Temp. 



57® 



Transmission 

57,5 

67,6 

08,0 68,0 

59,0 

60,0 

Diffusion . 

125 

125 

117 108 

95 

88 

Temp. 



68“ 



Transmission 

57,5 

67,5 

58,0 68,5 

G1,0 

61,0 

Diffusion 

125 

122 

115 105 

83 

83 

Temp. 



00“ 



Transmission 

67,6 

57,5 

58,0 60,0 

63,0 

70,0 

Diffusion . 

126 

105 

90 85 

75 

5G 

Temp. 



62“ 



Tranainisslon 

57,5 

59,0 

60,0 65,0 

90,0 

101,0 

Diffusion . 

126 

05 

8.3 05 

53 

46 (c 

Temp. 



64“ 



Transmission 

.67,5 

60,0 

63,0 96,0 

140,0 


Diffusion . 

125 

90 

73 56 

48 

(cong) 


In both cases (transuiission and diffusion) the 

figures are proportioual to log -y, I« being the inci- 

1 P. L, du NoUy, J. Oen. Phj/ml, 1929, xii, 363; Ann, 
Inst. PftBteuT, 1028, xlii, 742 and 1929, xliii, 749; Scienci. 
1989, beix, GS8. * 


dont ligbt^ and I fiie tranoE^tted or 

In the case of scattered Hght, the ratio y for a wad- 


, . j.aoa.ooo 

ing q£ 125 is approximately eqoai to —* 

This table shows plainly that, if the optical densily 


of the solution, log increases slowly after 55® is 

reached, the same ratio decreases very rapidly when 
it applies to the diffracted light. (Of course, Se¬ 
ereasing figures express increases in the amount of 
scattered light.) 

Ton minutes’ heating at 55® determines no increase 
in the scattered light, but ten minutes at 60® in¬ 
creases it roughly threefold. By applying Lord Ray¬ 
leigh’s formula connecting the amount of scattered 
light to the volume of the scattering particle, it is 
possible to express the increase in scattered light in 
terms of increased volume of the particle. 

When this is done, and the data for different tem¬ 
peratures plotted against the time of heating, curves 
are obtained which show a decided tendency towards 
fattening when forty mmutes are resided. On the 
contrary, if the same data are plotted against tem¬ 
perature, the curves are parallel and the increase in 
volume of particles, when the serum is heated for five, 
ten, twenty and forty minutes, is very nearly propor¬ 
tional to the temperature j t.e,, an increase in tem¬ 
perature of one degree determines about the same in¬ 
crease in the volume of the particle, between 67® and 
64® C., whether the heating haa lasted ten, twenty, 
forty or sixty minutes. The proportionality is rigor¬ 
ous within the limits of experimental errors-^for a 
heating of ten or twenty minutes. A disoiepaney 
is observed when the heating is kept for forty and 
sixty minutes. These curves are parallel to those 
expressing the changes in rotatory power. 

One of the practical conclusions to be drawn from 
these findings is that the study of diffracted light 
affords a much more sensitive method for the study 
of phenomena occurring in the serum than that of 
transmitted light. 

P. lifiOOlCXB DTT Nbfr 

iHSnTUT Pasteue, 

Faub 
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MATHEMATICS BEFORE THE GREEKS’ 

By Pref»BOr R. C. ARCHIBALD 

BROWN UNIVERSITY 


OuH conceptions of Egyptian and Babylonian 
mathematics have been notably changed during the 
past fifteen years so that the third edition of the first 
volume of Cantor’s great history is already quite out 
of date. Even since last March much of great interest 
to the student has been published. Hence it seemed 
both appropriate and timely for me to endeavor to 
present to you an accurate even though fragmentary 
survey of present knowledge of the mathematics of 
the Egyptians and Babylonians, for it is to theirs 
alone that I shall refer in considering mathematics 
before the Greeks, that is, before 600 B. C. Indeed, 
practically all the mathematics which I shall consider 
'Was in use before 1600 B* C, 

at least a thousand years prior to 2600 B. C. 
the non-Semitic Sumerians, who lived just north of 

* Retiring address, as vice-president and chairman of 
Section A—Matbematios, of the American Association 
for the Advancement of Scienoe, delivered at Des Moines, 
Iowa, December 80, 1989, 


the Persian Gulf and south of the Semitic Akkadians, 
were generally predominant in Babylonia, but were 
absorbed in a larger political group by about 2000 
B. C. One of the greatest of the Sumerian inventions 
was the adoption of cuneiform script; notable engi¬ 
neering works of the Babylonians, by means of which 
marshes were drained and the overflow of the rivers 
regulated by canals, went back to Sumerian times, like 
also a considerable part of their religion and law, 
and their system of mathematics, except, possibly, for 
certain details. 

Our knowledge of Babylonian mathematics is de¬ 
rived mainly from tablets in the British Museum, the 
Prussian State Museum of Berlin, the Ottoman 
Museum of Constantinople, the University of Stras¬ 
bourg, the University of Pennsylvania and the Palais 
du Cinquantenairo of Brussels. Nearly thirty years 
ago about forty-seven mathematioal problems were 
published in important part IX of ^'Cuneiform Texts 
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from Babylonian Tablets, etc,, in the British Museum" 
(we shall later refer to this as CT.IX), but so far as 
published material is concerned very little headway 
has been made in interpreting the problems. 

Our knowledge of Egyptian mathematics is gleaned 
chiefly from two papyri. One of these, culled the 
Khind papyrus, was written about 1650 B. C., but 
is a copy of a document which possibly dates back to 
1850 B. C., and is preserved in the British Museum, 
excel t for some frngments in New York City. Three 
editions of this have been published: the first by A. 
Eiscnlohr in 2877; the second by T. E. Peet in 1923, 
and the third by A. B. Chacc, L. S. Bull and 11. P. 
Manning in 1927-29. The last-named work contains 
also my survey of the literature of Egyptian and 
Babylonian ranthematics during the past 225 years.* 
The second mathematical papyrus, called the Golen¬ 
ishchev Papyrus, is in the Museum of Fine Arts in 
Moscow and was written about 1850 B. C,; but it, too, 
may be a copy of an older writing of about 2000 B. C. 
Only five of its twenty-five proVdems have bceti pub¬ 
lished, but through the great courtesy and generosity 
of a Russian collcrague, Professor V. V. Struve, of tlie 
Hermitage Museum in Leningrad, I have been fur¬ 
nished witli detailed information concerning the ro- 
remaitiing problems of the papyrus. 

The earliest dated event in history was the establish¬ 
ment in 4241 B. C. of the Egyptian calendar' of 
twelve months of thirty days each plus five feast days. 
This action implies a certain use of mathematics at 
thi.s distant date. Another indication of the primitive 
development of Egyptian civilization is that writing 
was in use us early as 3500 B. C., and indeed at this 
date We find that the Egyptians were already in pos- 
Biisaion of the decimal system of notation. This k 
proved by an inscription on a great Hierakonopolis 
royal rnace^ now to be seen at Oxford. The inscrip¬ 
tion contain.s a reference to 120,000 captives and a 
register of captive animals, 400,000 oxen and 1,422,000 
goats. In hieroglyphic writing unity is denoted by a 
stroke; 10 by an inverted capital U or handle; 100 
by a curved rope; 1,000 by a lotus flower, very com¬ 
mon in Egyptian fields; 10,000 by an upright bent 
finger; 100,000 by a tadpole, and 1,000,000 by a god 
with uplifted hands. Therefore 1,234,567 would be 
written: a god, then two tadpoles, followed by three 
bent fingers, followed by four lotus flowers, followed 
by five ropes, followed by six handles, followed by 
seven strokes. Such was the writing of large numbers 
in 3500 B. C. How much earlier was the real begin¬ 
ning of Egyptian mathematics T Did Egyptian and 


0 ^ the following foot-notes Bibliogra¬ 
phy will refer to this survey. ' ® 

p ‘/s ’®'*"*®**’ "Ancient Time*," Boston, igia, 

pinto Pt- 1 , London. 1900, 


Babylonian mathematica have a common aonroe, or 
were they independent in origin t It seems as if all 
that we can at present state with certainty is that by 
2000 B. C. we find these two separate highly devel¬ 
oped systems, that in the case of one of them a notable 
stage had been reached 1500 years earlier and that in 
the case of the other by 2400 B. C., at least, marked 
development had occurred. 

Sumerian mathematics was essentially sexagesimal 
and while a special symbol for 10 was constantly used 
it occupied a subordinate position; there were no 
symbols for 100 or 1,000. One hundred was regarded 
as 60 + 40, 1,000 as 16.60 + 40, but in this latter case 
the Sumerian would simply write 16.40. So also 
31.6.15 might equal 111,975. In other words, the 
Sumerians had a positional notation for their num¬ 
bers. Their symbol for unity was also the symbol for 
60, 60*, for 60“, etc., or for 60"\ 60~*, etc. Thus 
31.6.15 might mean not only 111,975 but also 6,718,- 
500, or 1866 1/4, or 31 1/10 1/240. When the unit 
for the first number to the right was known, the whole 
was determined. The uncertainty in this regard is 
one of the great difficulties in interpreting Babylonian 
mathematical texts. Within the period we are consid¬ 
ering there was no symbol for zero but a blank space 
was left,® 80 that 10. .7 might stand for 36,007. In 
this way another element of uncertainty was intro¬ 
duced in interpreting these ancient writings. 

While the largest fractional unit was 60*^, ten of 
these units gave 1/6 and in ordinary calculations this 
occupied a central position. In early calculations 
there were also signs for l/3(=2/6); l/2(=3/6) and 
2/3 (=4/6), and by about 2200 B. C. there were also 
signs for 5/6, 1/5, 1/4. So far as our knowledge 
goes the Babylonians never used such complicated 
fractions as the Egyptians readily handled. 

Babylonian multiplication tables are very numerous 
and are almost always the products of a certain num¬ 
ber successively by 1, 2, 3 . . . 20, then 30, 40 and 
50. For example, on tablets of about 1500 B. C. at 
Brussels® are tables of 7, 10, 12y2, 16, 24, each muL 

B Tile sign replacing the blanks seems to have been first 
used about 250 B. C.; see the copy of a British Museum 
tablet in P. X. Kugler, "Die Babylonisefae Mondreeh 
nung," Freiburg-i-B., 1900, plate 5, 1. 26, alga, 3, I 88, 
sign 3, I 69, sign 8, etc. 

SL. Speleers, "Pencil des Inseriptloaa de I'Asie AU' 
t6rleure des Musics Royaux du Oinquantenaire h Brux^ 
ellea," Brussels, 1925, p. 29, 94-95. In the University 
of Pennsylvania there are twenty-three tablets containing 
multiplication tables, in part or complete, and dated for 
tiie most part about 1300 B. a; but a few are dated 
2000 B. 0. The multipliers are such numbeni as: 2, 6, 

9, 18, 30, 36. 90, 432, 450, 640, 960, 1080, see 

H. V. Hilpreehtf ^^Mathematical, Metrological and GJiron- 
ologleal Tablets," PhUadelphia, 1906, p. 57-411, 

See also British Museum, "A Ouide to the Babylonian 
and Assyriaa Antiquities," third London, p. 
162. 
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tipHed into saeh a aeries of numbers. There are 
various tablets giving the squares of numbers’ from 
1 to 60, euid also the cubes, square roots and cube 
roots of numbers. But we must be careful not to 
assume too much from this statement; the tables of 
square roots and cube roots were really exactly the 
same as tables of squares and cubes, but diiferently 
expressed.® In the period we are considering the 
Egyptian really had nothing to correspond to any of 
these tables, nor do we know that even the conception 
of cube root was within his ken. There are also 
tablets exhibiting the process of division: 60 by its 
integral factors® and 12,960,000 (according to one 
interpretation) by w)me of its factors.’® In connec¬ 
tion with one of these latter tablets we find two series 
of numbers in geometric progression 125, 250 . . . , 
10,000; 810,1620 . . . , 103,680. We shall later refer 
to another series of numbers in geometric progrea-sion 
5, 10 . . . , 80 found in an Akkadian tablet of the 
seventh century B. C. Sumerian multiplication tables 
would, of course, give numbers in arithmetic progres¬ 
sion. 

But turning from such tables to arithmetic calling 
for their application we find that long before coins 
were in use the custom of paying interest for the loan 

^ For example, in the University of Pennsylvania, dat* 
ing from about 1300 B. C.; see Hilprecht, ‘‘Muthemat- 
itial, Metrological and Chronological Tablets,’* Philadel¬ 
phia, 1906, p. 09, and plate X. See also British Museum, 

* ‘ A Quido to the Babylonian and Assyrian Antiquities, * * 
third ed., London, 1922, p. 161. 

** The two tablets with square roots in the University 
of Pennsylvania date from about 2000 B. C.; see HiP 
procht, ibid, p. 62-63, and pi, 16. A tablet in the British 
Museum dating from about 1900 B. C. and containing 
tables of square roots and cube roots is described in F. 
Lenormant, **£asai sur un document math^matique 
chald6on,** Paris, 1868 (for further references in this 
conneotion see my Bibliography). For a tablet with 
squares, cubes, etc., of a given number see British 
Musf^m, Guide to the Babylonian 1922, p. 

161. See also M. Cantor, *' Babylonische Quadratwarscln 
und Eubikwurzeln,' * ZeiUohrift fiir Assyriologie, 21: 
110-116, 1008. 

To illustrate arithmetical operations of about 2000 
B. C. a quotation may be made from a problem on a 
tablet transcribed by C. Frank, '' Strassburger Keil* 
Bchrlfttexte in sumerischer und babylonischer Sprache," 
Schriften der Stranahurger WitaansehafUichen Geselh 
schaft in Beidelberff, n.®,, Berlin, 1988, Heft 9, p. 21: 

... the square of 13.20 Is 2.57.46.40. Add 2.57.46.40 
to S0.8S.20. It is 58.31.6.40. The square root of 
63.31.6.40 is 56.40.'* 

® A Tello tablet of about 2200 B. C. In Constantinople; 
»o. M. I. O. 7876 in vol. 3 of ' * Inventaire des tablcttes de 
Tello." (See also L. Pelaporte, Mevuc d'Asayriologie^ 
8: 131»138, 1911.) 

’®Pour tablet® of about 2000 B. 0. in the University 
of Pennsylvania; see Hilprecht,^* * Mathematical . . . 
p. 01-^8, pis. 10, 12, 14, 16. WhUe the tablet® exhibit 
divisions, it is not certain that the dividend U 12,960,000, 
^uch Hilpreeht oalled the geometric nomber of Plato. 
1 he literature of thi® topic is extensive. See, for ex- 
A* Q, Xiolrd, '^Plato's Qeometrio Number and 
Che Oomimt of Pre^tts," Madbon, 1918, 


of produce, or of a certain weight of a precious metal, 
was common, Sumerian tablets indicate that the rate 
of interest varied from 20 per cent, to 30 per cent., 
the higher rate being charged for produce. At a later 
period the rate was 5% per cent, to 25 per cent, for 
metal and 20 per cent, to 33y 3 per cent, for prod¬ 
uce.’^ An extraordinary number of tablets show that 
the Sumerian merchant of 2500 B. C. was familiar 
with such things as weights and measures, bills, re¬ 
ceipts, notes and accounts. 

The study of the weights and measures of the 
Babylonians seems especially important for clearly 
understanding their mathematics, as Neugebauer, 
building on work of Thureau-Dangin and others, has 
recently argued.’® But time will not permit me to 
discuss this topic or the large subject of the metrology 
of the Egyptians.’® 

Let us now consider some characteristics of Egyp¬ 
tian mathematics. We have remarked that tables such 
as a Babylonian used were not part of an Egyptian's 
equipment. He did use other tables, however, which 
dealt with the fundamental feature of his arithmetic, 
namely, the expression in terms of two or more unit 
fractious of (a) one unit fraction,’^ e.g., 1/7 = 1/14 
1/211/42; (6)2 divided by on odd number,’® and (c) 
other quotients,’® ns 3-f 10-1/5 1/10; for, with the 
single exception” of 2/3, the Egyptian had no nota¬ 
tion for other fractions. After the title page of the 
Ehind papyrus, more than a quarter of the written 
part of the papyrus is occupied with a table express¬ 
ing in this way 2 divided by the various odd numbers 
5 to 101 inclusive. For example, 2; 7 -1/4 +1/28, 

11 M. Jastrow, Jr., "The Civili7.ation of Babylonia and 
Assyria," PhUadelphia, 1915, p. 326, 338; C. H. W. 
Johns, "Babylonian and Assyrian Laws, Contracts and 
Letters," Now York, 1904, p. 251, 255-256. See also 
B. E. Smith, "History of Mathematic®," vol. 2, 1925, 

p. 660. 

1^0. Neugebauer, "Zur Entstohung dcs Bexigcsimal- 
systema," Gesellschaft der Wissenschafteu zu Gottingen, 
Ahhandtungen- math.'phya. Klasae, n.s. vol. 13, no. 1, 
1927; Thureau-Dangin, Numeration et m^trologie soin- 
eriennes," Revue d*Assyriologie, 18: 123-148, 1921. 

A source of fundamental importance is F. L. GrifDith, 
"Notes on Egyptian Weights and Measures," Society 
of Bibl. Archaeology, Proceedings, 14: 403-450, 1892: 
15: 301-316, 1893. 

i*For example in a document of about 1650 B. O., 
Leather roll, B.M. 10250, Journal of Egyptian Archaeol¬ 
ogy, 13; p. 232-238, 1927, + plates; article by 8. R. K. 
QUmville. 

ifi As in the Khind Papyrus of about 1650 B. O, 

See, for example, the table of the division® of the 
nuin1>erfl 1-9 by 10 in the Bhind papyrus; for a table 
2000 years later aee H. Thompson, "A Byzantine Table 
of Fractions," Ancient Egypt^ 1914, p. 52-54. 

IT Compare K. Setho, "Von Zahlen upd Zahlworten 
bei den alten Agyptern,'' {Sehrifien der vfissensehafi- 
Uehen Oeseliaehaft in Strassburg, Heft 25), Strasbourg, 
19X6; it is here made clear (p. 94) that the sign for 2/3 
did not, at least in its orij^ol form, suggest that 2/3 
woe thought of M 1/1*. ' 
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2-r 07 =1/56 4-1/679+ 1/776, wid both of these re- 
flultg as well as 2/3 = 1/2+ 1/6 are used in the course 
of the solution of the thirty-first, of about eighty 
problems^* of the papyrus following the table. In 
these illustrations from the table, 2 divided by an odd 
number is expressed in terms of the sum of either 
two or three unit fractions. But four unit fractions 
are given in eight of the forty-nine divisions. The 
last of these, 2 + 101 = 1/101 + 1/202 + 1/303 + 1/606, 
is interesting for two reasons: (1) because we first 
leaimed of it in 1923 through papyrus fragments dis¬ 
covered in New York City, and (2) because this is 
the only cose of this table where a unit fraction has 
the same denominator as that of the fraction being 
resolved. All sorts of conjectures have been made, 
and theories formulated, as to how the author of the 
papyrus came to select out of the infinite number of 
possibilities in this table the particular sets given. 
These discussions include a very elaborate monograph 
and two doctoral dissertations, one of them appearing 
less than two months ago at the University of Munich 
and containing nearly 220 pages.^® 

The form of this table of 2 divided by an odd num¬ 
ber is often merely a verification by multiplication 
and addition of the result stated. For example, in 
connection with the relation already referred to 
2 + 97 = 1/56 +1/679 +1/776, 97 is multiplied by 1/56 
to give 1 1/2 1/8 1/14 1/28; 1/679 of 97 is 1/7; 
1/776 of 97 is 1/8. The sum of these products or 
quotients is 2 as it should be. Now how did the 
Egyptian arrive at these results? In the case of 
1/776 of 97 he would consider what number multiplied 
by 97 gives 776 and he would multiply 97 successively 
by 2 tlius: 

1 97 

2 194 

4 388 

^8 776 

from which it follows that the 97 + 776 = 1/8. So also 
for 97 + 679; for on adding 4 and 2 and 1 times 97, 
we find that 7 times 97 gives 679. In the case of 
97 + 56 the Egyptian would inquire what was the re¬ 
sult of taking 1/56 of 97; we may proceed by inquir¬ 
ing what number we would multiply 56 by in order 
to get 97, The work would be as follows: 

For conveniciico in reference Eiaenlohr introduced 
nos. 1-87 for roforring to different parts of the Khind 
papyrus, just as Struve uaos nos. 1-25 for the Qolenieh- 
ehov papyrus. But numbers 85-87, and some of the 
others, are not problems. 

asSee J./epsius (1865), Loria (1892), Bobynin .(1890, 
1899), Cantor (1880), Mansion (1888), Hultsch ^895, 
1901), Neugebauor (1926), Gillain (1927, 1928), Vogel 
(1029), and other references in my Bibliography. 



56 

\l/8 

28 

V V* 

14 

\l/8 

7 

\l/14 

4 

\l/28 

2 


from which we see that the mnltiplxer of 56 which 
gives 97 is 1 1/2 1/8 1/14 1/28. (The check marks 
which I have used were employed in exactly the same 
way by the Egyptian.) Let us consider one other 
example to illustrate further points in multiplication. 
Suppose the Egyptian were asked to find what parts 
of 105 loaves will make 82 he might seek multipliers 
of 105 to give®® 82. Thus: 


1 

105 

\2/3 

70 

1/3 

35 

1/30 

3i 

\l/15 

7 

1/10 

m 

. 1/5 

21 

\l/21 

S 

ToUl 2/8 

1/15 1/21 


To sum up, problems of division are reduced to 
those of multiplication; multiplication of two numbers 
is carried through by successive multiplications of one 
of the numbers by twos or tens or by 2/3, or by 
divisions of the number by twos or tens. The further 
extraordinary fact is revealed that in order to get 
1/3 of any number, the Egyptian frequently first 
found the value of 2/3 of the number, and then halved 
the result. This is illustrated repeatedly in the Rhind 
papyrus.*^ It would seem as if the Egyptian had 
specialized in the technique of taking 1/1% of any 
number,®® or used tables for this purpose,®* 

There are only two general rules in the Rhind 
papyrus; one of these is in problem 61 for finding 
2/3 of the reciprocal of an odd number. The rule is 
as follows: “To get 2/3 of 1/6 take the reciprocals of 
2 times 5, and 6 times 5; and in the same way get 2/3 
of the reciprocal of any odd number.” This rule ia 

soOompare problomB 21 and 22 of the Rhind papyrus. 

For example, problems 8, 16-20, 25, 29. 32, 38, 48, 
48, and 67, See the Chaoe edition of the Bhmd papyrus, 
vol. I, p. 4, where Quxin's view to the contrary is refuted. 

** That 1/1 i of a number is equivalent to 2/3 of that 
number is illustrated in problem S3. So also m problem 
19 of the Golenishchev papyrus; but possibly this last 
reference may be quoted in support of Gunn *8 view that 
to get 2/3 of a number, 1/3 of that number was first 
found, 

as It seems probable that such a table was ffivan in a 
Byzantine table of fractions studied by ^ompaon^ 
Ancient Bgypt, 1914; see E. Bethe, ^*Vou Zahlen und 
Zahlworten bei den alien Agypten,*’ Straaboturg, 1916, 
p. 70. 
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applied several tunes** in the papyrus; the remark¬ 
able application in problem 33 gives 2/3 of 1/679 = 
1/1368 1/4074. 

The seeond general rule is indicated in connection 
with problem 66: 10 hekat of fat are given out 

for a year, what is the amount used in a dayf’’ The 
year is taken as containing 366 days and since there 
are 320 ro in one hehat, the problem is reduced to 
Ending how many times 365 is contained in 3200 and 
the answer is found to be 8 2/3 1/10 1/2100 ro. The 
general rule then follows; "Do the same thing in any 
example like this.”*® 

To illustrate other interesting points let us consider 
problem 33 of the Rhind papyrus: "A quantity, its 
2/3, its 1/2 and its 1/7 added together become 37. 
What is the quantity t”*® We would now naturally 
solve this as a simple equation in algebra x(l + 2/3 + 
1/2+ 1/7) =37 and find x = 16 2/97. The Egyptian 
asked himself what number multiplied into 1 2/3 1/2 
1/7 gives 37. By manipulation illustrated above, he 
soon Ends that 16(1 + 2/3 + 1/2+1/7) =36 2/3 1/4 
1/28 which is less than the 37 he wants by an amount 
which he proceeds to determine in using 42 as a com¬ 
parison number. Taking 2/3 1/4 1/28 of 42, be gets 
40 there remains 2; in other words 2/3 1/4 1/28 differs 
from 1, which was necessary to add to 30 in order to 
give 37, by 1/21. The author then shows that 1 2/3 
1/2 1/7 applied to 42 gives 97 and hence knows that 
1/97 of 1 2/3 1/2 1/7 is 1/42; whence, multiplying 
this result by 2, he gets 2 + 97 or 1/56 1/679 1/776 
of 1 2/3 1/2 1/7 is equal to 1/21, Hence he has as 
answer 16 1/56 1/679 1/776. 

By my method of presentation 1 have tried to indi¬ 
cate that in use of a comparison number 42 the Egyp¬ 
tian did not necessarily think of fractions other than 
unit fractions, although we might say that his opera¬ 
tion was equivalent to bringing to a common denomi¬ 
nator. The question comes up again in vastly more 
complicated form when he proves that the result he 
has got is correct. After writing down the products 

1 16 1/56 1/679 1/776 

2/3 10 2/3 1/84 1/1358 1/4074 1/1164 

1/2 8 1/112 1/1358 1/1652 

1/7 2 1/4 1/28 1/892 1/4753 1/5432 

he proceeds to prove that the sum of his products is 
37 and makes use of the comparison number 5432. 

The question as to whether the Egyptian had a 
conception of the general fraction has been the topic 
of much disousrion. Sethe believed that he did not;*^ 

** Rhind Papyrus, problems 17, 80, 33, 61. 

Compare the Latin, ^*Fao ita/^ and the early Gor* 
* * Thu Vm also.' * 

*®Tbis problem is exactly the same as problem 31, if 
33 is for 87. 

^ V ®^he, (o) * * Van Zahlen and Zahlworten bel den 
*gypteni,^»fitrasbOttxg, 1916, p. 68; (b) ^‘DeuUohe 


but Peet** and Wieleitner** hold to a contrary view. 
By excessively brief suggestion I have attempted to 
present the somewhat original view set forth in the 
Chace edition of the Rhind papyrus. 

One is tempted to dwell on some other Egyptian 
problems which wo might solve by simultaneous equa¬ 
tions. Turning to the Rhind papyrus, we may con¬ 
sider problem 40, which we would naturally solve with 
two linear simultaneous equations. The problem is as 
follows: "Divide 100 loaves among 6 men in such a 
way that the shares received shall be in arithmetical 
progression and that 1/7 of the sum of the largest 
three shares shall be equal to the sum of the smallest 
two. What are the shares t” The solution starts in 
at once: "Do it thus: Make the difference of the shares 
5 1/2. Then the amounts the Eve men receive will be 
23 17^ 12 61/2 1, total 60. As many times as it is 
necessary to multiply 60 to make 100, so many times 
must these terms be multiplied to make the true 
series, and it is found that 12/3 times 60 make 100 
and hence the shares 38 1/3, 29 1/6, 20,10 2/3,1 2/3, 
The use of proportion here is especially interesting.*® 
For the very attractive method by which the Egyptian 
probably arrived at the difference 5 1/2 on assuming 
that one men’s share was 1, see Chace’s edition of the 
papyrus. The problem is notable also as illustrating 
that while the Egyptian did not consider such things 
as simultaneous equations, he was neveiiheless able in 
certain cases to obtain the result by methods at his 
command. 

Problem 64 is another one involving an arithmetic 
progression*': "Distribute 10 hekat of barley among 
10 men in such a way that the shares shall be in arith¬ 
metical progression with a common difference of 1/8 
hekat. What is the share of eachT”** 

Problem 79 seems to be as follows: "In each of 7 
houses are 7 cats, each cat kills 7 mice, each mouse 
would have eaten 7 ears of spelt, each ear of spelt 
will produce 7 hekat of grain; how much grain is 
thereby saved t” But the author gives only the sum 
of the Eve terms of the geometric progression o£ 
which the first term is 7 and the multiplier 7. The 

Mathematikor* Veroinigung, ’' Jahresberichtf 83: 141, 

1925. 

«T. E. Poet, ‘‘Rhind Papyrus,'' p. 16-17. 

Wieleitnor, “Kannten die Xgypter den Begrifl 
einei allgemeien Bnichost" Mitteilungen sur Oeschiekte 
der Uediein and der Naiunoissenschaftent 25; 1-4, 1926. 

w Problem no. 7 of the Golenishchev papyrus contains 
a special word for ratio; compare Peet, p. 60. 

*2 A third Egyptian probiem involving an arithmetic 
progressioii is in the Kahun Papyri of about 1860 B. 0.; 
see r. L. Griffith, “The Petrie Papyri. Hieratic Papyri 
from Kahun/' 2 vols,, London, 1897-98 (see Bibliog¬ 
raphy), 

>• I have given a new solution of this problem In Jsis, 
December, 1928, 11; p. 397 (in line 12 of this page fat 
“shares 8“ read “share,”). 
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proof which he gives has been the subject of specula¬ 
tion as to whether the Egyptian knew of a certain 
general relation in connection with geometric series; 
but it has recently become clear^® that nothing but 
multiplication is here involved. The problem is of 
interest from another point of view. In a thirteenth 
century work of Leonardo of Pisa the following 
problem occurs®*: “7 old women invaded Rome*, each 
woman had 7 donkeys; each donkey carried 7 siicks; 
each sack contained 7 loaves of bread; with each loaf 
were 7 knives; each knife was in 7 sheaths? What 
is the total The persistence of this type of problem 
after twenty eight centuries is notable. Even in our 
own day we have: ‘‘As I was going to St. Ives 1 met 
a man wdth 7 wives; each wife had 7 sacks; each sack 
had 7 cats; each cat had 7 kits; kits, cats, sacks and 
wives, liow many were there going to St. Ives?” 

No sketch of Egyptian mathematics should fail to 
refer to the process of false position which ^vas so 
freely used®“ and which has been employed through 
the centuries even down to our arithmetics of a gen¬ 
eration ago. The method consists in assuming a cer¬ 
tain numerical answer and then, by performing the 
operations of the problem, arriving at a number, 
which can be comjjurcd with n given number, the true 
answer having the same rolnlion to the assumed an¬ 
swer that the given nuniber has to the number thus 
obtained. Consider an example. In problem 27 it is 
required to find a (juantity such that it and its 1/5 
added together become 21. In the solution 5 is as¬ 
sumed for the quantity then the quantity and its 1/5 
make 6. As many times as G must be multiplied to 
give 21, so many times must 5 be multiplied to give 
the required number. It is found that G had to be 
multiplied by SVsj hence the required number is 6 
multiplied by 3% or 17%. 

In concluding these references to various aritlunctic 
operations and proceases it should be noted that the 
idea of squaring a quantity was not unknown to the 
Egyptian. This is indicated by its use in jnohlenis 11 
and 14 of the Golenishchev papyrus. So also for the 
square root of a number, for which a special sign U 
used in problems 6, 7 and 17 of the Golenishchev 
papyrus, in one of the Kahun papyri/® and in Berlin 
papyrus 6G19,»^ nil three dating from about 1850 
B. C. The .square roots of integers are found in all 


O. Neugebauor, * ^ Bio Grundlagen der ligyptiBchen 
Bruchrechiiuiig,Berlin, 1026, p. 14-15. 

Leonardo of risn, “Sc.ritti," vol. 1, Rome, 1857 
p. 311-312. 

»» For example in problems 24-27, 35, 37, 38 of the 
Ehind papyrus; also in 40 which we have already dis¬ 
cussed. 


F. L, Griffith, *‘The Petrie Papyri. Hieratic Papyri 
from Kahun and Gurob,'^ vol. 2, plate VIII. 

H. Schack-Schackenburg, Zeitsahrift fur agyptische 
Bpraohcy 38: 130, 1900; 39: 65, 1901. 


but tb© two examples of the Berlin papyrus, where the 
square roots of 6 1/4 and of 1 1/2 1/16 are given. 

But there are other problems not so interesting for 
their mathematics as for other things. For example, 
problem 67 of the Rhind papyrus starts out in this 
way: ^'The herdsman came to the stock-taking with 
70 cattle. The accountant said to the herdsman, Very 
few tributc-cattlc art thou bringing; pray whore arc 
all thy tribute cattle? The herdsman replied to him, 
Whut I have brought is 2/3 of 1/3 of the cattle that 
thou hast committed to my Ciire. Count and thou wilt 
find the full number.” In this way it appears that 70 
out of 315 cattle were levied by the owner as tribute. 

Problem 62 is as follows: “Example of reckoning 
the contents of a bag of various precious metals. 
Suppose it is said to thee, A bag containing equal 
weights of gold, silver and load has been bought for 
84 rings. What is the amount in it of each precious 
motal, that which is given for a deben of gold being 
12 rings, for a deben of silver G rings and for a deben 
of lend 3 rings?” 

The feed for geese, cranes, ducks, quails, doves, also 
for bulls and common cattle, is discussed in problems 
82--S4. In the Golenishchev papyrus is the following 
i*ule-of-three; Problem 23: “A sandal maker woiks 
for 15 days rcjcciving wages every five days. If he 
does the work in 10 days after what periods should 
he be paid?” 

Then, too, 10 of the 25 problems in the Golenish¬ 
chev®® and 10 of about 80 in the Rbind papyrus are 
flo-called pefsu, or cooking ratio, problems. Pefsu is the 
number of units of food or drink that could be made 
from a unit of material in the process of cooking, and 
it determined the relative value of any food or drink; 
the lower the pefsu, the more valuable the unit of 
food- A couple of enunciations only may be given in 
illustration; (a) Rhind, no. 69, “3% hekat of meal 
are made into 80 loaves of bread. Let me know the 
amount of moal in each loaf and what is the pefsu.’’ 
(6) Rhind, 78, “Suppose it is said to thee, 100 loaves 
of pefsu 10 are to be exchanged for a quantity of beer 
of pefsu 2. How many des of beer will there bet” 

Any survey of the mathematics of the Egyptians 
ought to include at least a brief reference to one of 
their extraordinary monuments, the great pyramid at 
Qixeh, erected during the reign of Cheops about 2900 
B. C. The mere fact that the erection of such a struc¬ 
ture was possible indicates a veiy remarkable govern¬ 
mental and social organization. It is said that 100,- 
000 workmen were kept constantly employed on this 
structure for fifty years, ten years of this period 
being used in constructing a road to the limestone 
quarry some miles distant It has hem estimated 

«Kes. 6, 8, 9, 12, 18, 16, 16, 20, 22, aaA 24, 

wNos. 69-78. 
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that over this road were brought 2 , 300)000 blocks of 
stone averaging two and one half tons in weight. 
These blocks were fitted together very perfectly. For 
the roofs of chambers granite blocks twenty-seven feet 
long, six feet high and four feet thick, and weighing 
some fifty-four tons each, were brought from the 
quarry over 600 miles away and conveyed by a brick 
ramp to their position over 200 feet above the ground 
level. The pyramid covered about thirteen acres and 
recent surveys show^® that its base was almost a ptn- 
fect square, no side differing from the mean length of 
755.78 feet by more than 4y2 inches, while two of its 
angles differ from 90** by less than 34 seconds, and 
llfKi other two by less than 3% minutes.*^ The orien¬ 
tation of a side of the square being almost exactly 
north and south was on indication not only of careful 
observations of the stars by the Egyptians but also of 
astrological coasidorations, so prevalent in those days. 
U'lie height of the pyramid was about 481 feet, and 
there were vorioas passage ways to the chambers 
within the structure. Especially since the publica¬ 
tions of John Taylor in 1859 and 1864, and of C. 
PliL'Azi Smyth, astronomer royal for Scotland, in 1864 
and 1867, even down to 1929, all sorts of curious 
pyramid mysticism has been the subject of discus.sion 
in scores of chapters, articles, pamphlets and books.** 
In connection with the pyramid of Oizch such mysti¬ 
cism has led to conclusions like the following being re¬ 
garded as gospel; (1) it was built in the present pro- 
i>ortions so that the perimeter of its base should be 
exactly equal to the perimeter of a circle of which the 
pyriunid's height was radius; (2) tlie perimeter of the 
hasB was so chosen that it might contain one hundred 
times as many pyramid inches as there are days in 
the year; (3) the pyramid inch is equal to a five 
hundred millionth part of the carth^s polar diameter; 
(4) the total area is divided in golden section, that is, 
the area of the base is to the sum of the areas of the 
faces as this sum is to the sum of the areas of the 
faces and base; (6) it was intentionally placed ex¬ 
actly in latitude 30 ®. 

Had Dc Morgan lived a few years longer his recre¬ 
ation of crushing circle-squarera might well have been 
set aside for plaguing pyramiders. 

But the problems of mechanics and engineering in¬ 
volved in handling even the larger stone blocks of the 
pyramids were slight as compared with those dealt 

H. Cole, * ^ Determination of the Exact Size and 
Orientation of the Great Pyramid of Qiaa/^ Survey of 
Paper no. 89, Cairo, 192d; L. Borchardt, 
‘Langen und Bichtungen der vior Grundkanten dor 
ero8«en Pyramlde boi Glso," Berlin, 1986. 

The result* quoted by J. H. Breasted in this con¬ 
nection (floient^o Monthly, 10: 92, 1980) have since 
been found to be iacorreot. 

lSfi4, 1910, and 1928 (Suppl) in 
^Uography some sample tities In this field. Bee 

Bowhardt^i paii^et listed under 1922, 


with by Egyptians in quarrying and setting up some 
of their huge obelisks*^ of pink granite. The largest 
existing obelisk, quarried about 1500 B. C., was no 
less than 105 feet long, nearly tun feet square at the 
larger end and about 430 tons in weight. It was set 
up in front of the Temple of the Sun at Thebes, but 
moved, about 1,800 years later, to the piazza of St, 
John Lateran at Rome, where it may be seen to-day. 

But another extraordinary fact to be noted, con¬ 
cerning the engineers or surveyors contemporary with 
the pyramid and obelisk builders, is that they were 
already in possession of methods for laying out nilom- 
eters around innumerable bends in the river Nile for 
a distance of seven hundred miles such that the zero 
points of the nilometers, always below lowest water, 
are all in one plane.** 

Lot us now turn from applied to results which we 
usually associate with pure mathematics and consider 
the geometry of the Babylonians and Egyptians. 

Babylonian Geometry 

One of the most intei*esting of Babylonian tablets 
was found at Tello, Arabia, and is now in the Otto¬ 
man Museum at Constantinople. It dates back to 
about 2200 B. C. and was first described in 1896 by 
Eisenlohr*'^ and Oppert,**^ and later by Thureau- 
Dangiu.*^ It Ls the plan of a great field divided into 
15 parts: 7 right triangles, 4 rectangles (nearly) and 
4 trapezia*® (one side always perpendicular to the 
parallel sides). The lengths of the lines and the areas 
of the parts which are indicated show that the follow- 
ing geometrical results, probably derived wholly em¬ 
pirically, were known at that time : 

1. The area of a rectangle ia the product of the lengths 
of two adjacent sides. 

2. The area of a right triangle is equal to one half 
the product of the lengths of the sides about the right 
angle. 

3. The area of a trapezium with one side perpendicu¬ 
lar to the parallol sides is one half the product of the 

*5 A recent valuable work devoting considerable space 
to the mechanics of setting up obelisks is ‘ * The Problem 
of the Obelisks from a Btudy of the Unfinished Obelisk 
at Aswan," London, 1923, by B. Engelbach, an English¬ 
man who is director of the Egyptian Museum at Cairo. 

**J. H. Breasted, Scientific Monthly^ 10; 91, 1920. 
See also L. Borcliardt, * * Nilmesser und Nilstandsmarken,' * 
Berlin, 1906 (in Preuss. Akad. d. Wisseuschaften, Ah- 
handlunffcn), 

A. Eiscnlohr, Sin althahylonischer Feldptan, Leip¬ 
zig, 1896. 

*® J. Oppert, Acaddmie d. Inscriptions et Belles-Lettres, 
Comptes Bendtts, s. 4, v. 24, 1896, p. 331-348; also In 
Revue d^Aeeyriologie et d'ArehMogie Orieniale^ v. 4, 
1897, p, 28-88. 

*v F. Thureau-Dangin, Revue d^Assyrioiogie, v. 4, 1897, 
p. 13-27, 

®»The meaning of the terms "trapetsinm" and "tra¬ 
pezia*^ of Ws paper is that used in every country of the 
world except the United States. 
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length of thin porpendicular and the ium of the lengths 
of the parallel eidea 

For the history of the Pythagorean theorem a portion 
of an Akkadean tablet in the Prussian State Museum, 
dating back to about 2000 B. C., is of special interest. 
It was published by Weidner^* in 1916. The figure 
of a rectangle with one diagonal is drawn and the 
dimensions of the rectangle, 10, “broadtli/^ and 40, 
^^height/' are given. Two methods are used to 
calculate the ]*mgth c of the diagonal. The first 
method leads in numbers to the approximation 
c = a + 2ah^.60 where a is the length of the greater 
side and b of the lesser. The text of the solution 
here translated freely is as follows: 

Square the aide of length 10 then thou will get 1 > 40 
[60 + 40 = 100J. The square area 1.40 [100] multiplied 
by the length 40 of the other side gives thee 1.0.40 
fl ■ 602 + 6 ‘ 60 + 40-4000]. Jn doubling thou wilt get 
2.13.20 [2x622 + 1:1.20-8000] adding that to 40 thou 
wilt get 42.13.20 [42+ 13-60-^1 + 20-60 2] us diagonal. 
Such is the calculation. 

The second method seems to lead in numbers to 
the relation c = a + h^/2a which is what one arrives at 
in the calculation of + if terms after the 

second are neglected. The result found here is 
41 +15.60'^ How wore the Akkadians led to such 
formula-s? It is not possible to believe that in the 
case of the second approximation they thought of 
anything like a binomial expansion which we find 
natural, even though Hilpreeht be correct in 
thinking that they were familiar with the expansion®” 
{a + b)®=:a2 + 2ah + Rather are such approxima¬ 
tions remarkable developments to meet needs, as we 
observe in other directions, in connection with these 
extraordinary people. 

This tablet suggests that the Babylonians may have 
known the Pythagorean theorem for a right triangle. 
This appears to be a certainty wbeu we consider two 
among forty-seven mathematical problems in CVT.IX. 
It was less than nin(! months ago, in a paper by 
Struve and Neugebauer/’ that the meaning of these 
two problems became clear. In the first of these 
problems we are given the length 60 of the circumfer- 

F. Weidner, ^'Die Borcchnung rechtwinkliger 
Dreiecke bci don Akkadern urn 2000 v. Chr.,’* Oricntalesi- 
ische Literatvrsciiunp, v. 19, 1916, cols. 257-263; boo also 
commentary by A. Ungnad, cols. 363-368, and by H. 
Zimmern, cols. 321-325. A roferenco may be given also 
to O. Neugobauor, Gesclnchto des Pythagoriiischen 
Lohrantzes,'* Gescllschaft der Wiss. zu Gbttingen, Math.- 
phys. Kl., Nackrichten^ 1928, p. 45-48. 

V. Hilpreeht, ** Mathematical, Metrological and 
Chronological Tablets from the Temple Library of Nip¬ 
pur,’^ Philadelphia, 1906, p. 24. 

0. Neugebauer and W. Struve, ‘'Cher die Geometrie 
des Kreises in Babylonien, *' Quellen und Studien 0 ur 
GeschiohU der Mathemaiikt Abieilung B: Stndien Ber¬ 
lin, 1029, p. 89-92. ' 


cnee of a circle and the length 2 of a perpendicular 
from the center of a chord of the circle to the circum¬ 
ference ; it is required to find the length of the chord. 
If d denotes the length of the diameter of a circle, a 
the length of a chord and a the height of the arc 
corresponding to this cliord then 

tf= [<J3- (d-2a)2]^. 

The various operations in the solution of the problem 
seem definitely to prove that the eqmvalcnt of this 
relation was familiar to the Babylonians of 2000 
B. C. The text is as follows: 

1 [=60] the circumference, 2 the perpendicular, to 
find the chord. Bo ob follows, square 2, thou seest it is 4. 
Subtract 4 from the diameter 20 thou seest it is 16. 
Square the diameter 20 thou seest it is 6.40 [=400]. 
Square 16 thou seest it is 4.16 [=256]. Subtract 4.16 
from 6.40 givmg 2.24 [=144] of which calculate the 
square root. The square root is 12. Such ia the pro¬ 
cedure. 

This solution brings out, what may be checked in 
other parts of CT.IX, that 3 was the value of n used 
by the Babylonians. It will be recalled that this was 
the value we find in the Bible, for example, in I Kings 
7: 23, which was written about 560 B. C. and may 
have been taken from temple records dating back to 
900 B. C. This verse is as follows: “And he made a 
molten sea, 10 cubits from one brim to the other: it 
wa.s round all about, and his height was 5 cubits and a 
line of 30 cubits did compass it round about.” "We 
note also that the proposition of Thales of Miletus 
that the angle in a .semi-circle is a right angle was 
visualized by the Babylonians 1,400 years earlier, and 
that a study was made of chords of a circle long be¬ 
fore the days of Hipparchus. 

The second problem in CT.IX to which we have 
referred is to find o given d = 20 and s = 12; each step 
is equivalent to substitution in the formula 
o = l/2[d- (d2-sfi)^]. 

Other results in CTJX are; (o) The area of a 
circle is one twelfth the square of the length of its 
circumference; (b) the volume of the frustum of a 
cone is one half the sum of the areas of the circular 
bases times the distance between them. 

Another series of problems of great mathematical 
interest is found on tablets of about 2000 B.C. in the 
library of the University of Strasbourg. These were 
published with a translation in 1928 by Carl Prank®* 
and their meaning was ingeniously elaborated this 
year by Neugebauer.®* The problems treat of various 

WC. Frank, “ Strassburger Keilschrift Texte in smaer- 
ischer und babylonischer Sprache/' Strassburger Wlssen- 
scbaftliehen GeseUschaft in Heidelberg, Sekriftent n.s.» 
part 9, Berlin and Leipzig, 1928. 

0. Neugebauer, "Zur Oeschiohte der babylonisehen 
Mathematik/' QueUen und Studien evr Oeeckichte der 
Maihematiic, Abt B, Studien, v. 1, 1929, p. 67-^. 
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sections of a right triangle by lines drawn parallol to 
the base, which is regarded as horizontal, the vertex 
being below the base. In problem 10, two lines are 
drawn parallel to the base and the figure consisting 
of the two adjacent trapezia is considered. The area 
of the upper trapezium is given as 783, of the lower 
as 1,377. The difference of the base (h) and the 
lower dividing line {d^) is given as 36. It is also 
j^iven that the difference between the base and the up¬ 
per dividing line (di) is one third of the difference 
between the upper and lower dividing line. It is 
required to find five unknown quantities: the lengths 
of the base and of the two dividing lines, and the 
altitudes of the trapezia (h^ and The various 

statements above load us to the following rela¬ 
tions: (l/2)h,(d, + 6)=783; (l/ 2 )h,{d 2 + d,) ~ 1377, 
b - 36, h - d, = (1/3) (d, -f dj. It follows fi*om 

this last equation and from similar triangles that 
and from these five relations between five 
unknown quantities it is found that h = 48, d^ = 39, 
d^~-^2y hj = ]8, h 2 = 54. The mere formulation of 
suob a problem gives a striking impression of the 
mathematical capabilities of the Babylonians. Neuge- 
hnucr seems to have thought that as a result of this 
problem we might say that they knew how to solve 
five equations in five unknown quantities. To me such 
a suggestion is highly misleading; the much more nat- 
ura,I deduction is that the Babylonians had developed 
considerable insight into geometrical relations (further 
examples of this might be shown^^ if time permitted), 
and solved the problem entirely from geometrical con¬ 
siderations. This would imply, in particular, that 
thpy were familiar with the result that similar right 
triangles have the sides about the right angles propor¬ 
tional, a theorem which our matbemnticnl historit's 
connect with Thales. 

In another problem a right triangle is divided into 
five parts by four lines drawn parallel to the base, 
and from certain data other parts arc to be found. 
In yet another, a triangle is divided into two parts 
(a trapezium and a triangle) by a single dividing line 
(of length d) parallel to the base, which is given as 
30 units in length. The altitude of the triangle is 
given as 10 units greater than h,, the altitude of the 
trapezium, and the area of the triangle m given as 
270, Whence 270 = (l/2)d(h+-10); making use of 
the result regarding similar right triangles referred to 
above, we would have also (i:(h + 10)=30; (2^4-10) 

^ ^ For example, see 0. J. Gadd, ‘'Forms and Colours,'* 
^*ds$yr\ologie et d^ArchSoloffie Orimtaley 19; 149- 
^8, 1922. The article is mainly descriptive of a British 
Museum tablet of about 2000 B. C. on which are drawn 
soout a dozen figures involving squares and arcs of 
®jrcles. At least two of the figures suggest either the 
»tudy of various geometrical forms for their own sake 
* application of such designs in artistic omamon* 


from which, according to methods of to-day, we would 
be naturally led to a quadratic equation for determin¬ 
ing h, Neugebauer notes two other similar problems 
the discussion of which leads to quadratic equations 
whose solution is called for by the problem. It is 
exactly in connection with these questions, however, 
that details as to the solutions of the questions are 
lacking. Were it not for a note at the end of the 
article we might incline to regard the introduction of 
quadratic equations as out of keeping with the mathe¬ 
matics discussed. In this note, however, Neugebauer 
states that in another problem of i[7r.lX the discus¬ 
sion leads to the quadratic equation 


and that the solution follows step for step by sub¬ 
stitution in the formula: 



In an article published last August Wieleitner re¬ 
ported®® that he hod inspected an unpublished manu¬ 
script of Neugebauer and was thoroughly convinced 
l)y the evidence adduced that the Sumerians of 2000 
B. C. understood how to solve problems which led to 
a general quadratic equation—a new fact of very 
extraordinary interest. It was previously supposed 
that Heron of Alexandria who flourished about 250 
A. D, was the first to use our modem method of 
solving a quadratic equation.*^® 

Although more a matter connected with astronomy, 
we may poHsibly under the head of geometry consider 
the Babylonian divisions of a circle. Bosanquet and 
Sayce stated®’ with great definiteness that the divisions 
which are found are those into 8, 12, 120, 240 and 
480 parts; that wo do not find the division into 360 
parts as commonly supposed; and that while the 
division of the circle as practiced by Ptolemy and in 
modem times is an outgrowth of the sexagesimal 
method of the inscriptions, the latter does not con¬ 
tain the former. In support of his argument the 
authors quote an Akkadian tablet®® in the British 

55Arohiv fiir Geachichtc dcr MaihematilCf der Natur- 
wiaaenschaften, und der Tcchniky 12: 107. 

*^0 T. L. Heath, “History of Greek Mathematics,** 
Oxford, 1921, vol. 2, p. 300, 844. 

0’ B. H. M. Bosanquet and A. H. Sayce, * * The Baby¬ 
lonian Astronomy,'* Royal Astronomical Society, Monthly 
Noticea, 40; 108-109, 1880. 

»« First published, in part, by E. Hincks, in lAterary 
Gaaeiicy 38; 707, 1864, who surmised that the numbers 
referred to the portions of the moon visible on each of 
the first fifteen days of the month. Tliis view was re¬ 
peated by Hinoks in Royal Irish Academy, Polite Litera¬ 
ture, Traneaetions, 22: 407, 1855, and repeated by Oan- 
tor, Trop^ and Karpiuski (see xny Bibliography under 
Hhuoks, 1854 suppl.). They seem to have overlooked the 
comet Interpretation. 
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Museum containing a record of the moon^s longitude 
during thirty days; these numbers during the first 
fifteen days of its advance are: 6, 10, 20, 40, 80, 96, 
112, 128, 144, 160, 176, 192, 208, 224, 240; then fol- 
low retrograde numbers 224, 208, 192, etc., the moon*8 
daily motion being, for the most part, 16 oiat of 480 
divisions of a circle, as it should be roughly. In a 
tablet from Sennacherib’s palace (about 700 B. C.), 
now in the British Museum, a circle is divided into 
480 equal parts. 

On the other hand, in discussing geometry of the 
Babylonians, Cantor states “for a certainty we 
have the division of a circle into 6 parts, then into 
360 degrees.” Heath’s discussion of the question®^ 
involves no such positive statement, but ho does note 
that it was Hipparchus, about 60 B. C., who first 
divided the circle in general into 360 parts or degrees, 
and that the introduction of this division coincides 
with his invention of trigonometry. In an article pub¬ 
lished by Thureau Dangin last year®^ it was argued 
that the division of the circle into 360 parts by the 
Babylonians was “natural,” but that further sextigesi- 
mal division was unnatural; also that the Babylonians 
made use of the division of the circle as Icanied from 
the Sumerians. It has appeared to me that the evi¬ 
dence favors the view of Bosanquet and Snyce that 
the division of the circle into 360 parts did not origi¬ 
nate with the Babylonians.®* 

And finally, in connection with Babylonian geom¬ 
etry, there does not seem lo be any problem where 
an expression tor volume is clearly stated. It is true 
that llilprecht discussed such an example but he was 
in doubt as to whether the object was a rectangular 
parallelepiped or not. 

Eotptian Geombtey 

liOt US first consider the problems of a geometrical 
nature, found chiefiy in the Rhind and Golenishchev 
papyri. In the Rhind papyrus there are nineteen 
problems of this kind, namely: nos. 41-46, 48-60. 
The first six problems deal with volumes and the next 
eight with areas. In the first three are found volumes 
of circular cylindrical granaries of different diameters 
and heights. In each the process consists in multi- 

E. Smith, ‘'History of Mathematics,*' vol. 2 
Boston, 1925, p. 230. ’ 

^0 M. Cantor, “ Vorlesungen iiber Geschichte dor Matho- 
matik" vol. 1, 3rd ed., Leipzig, 1907, p. 50. 

T. L. Heath, “History of Greek Mathematics' vol 
2, 1921, p. 214-216. ' 

^iltevue d^AsayHologie et dUrchMogie Orientale, 26: 
187-88, 1928. 

W The weighty authority of B. Meiwner (“ Baliylonien 
und Assyrwn,’' vol. 8, Heidelberg, 1B25, p. 385) favora 
the 300 division of the circle by the Babylonians; but the 
statement is made in such a way as to suggest that Moias 
noT did not consider the question as carefully as he miirbt 
have done. ^ ^ 


plying the height by the area oi the base which ia 
found by the uniform rule of squaring eight ninths 
of the diameter of the base. This leads us to the value 
256/81 = 3.1605 ... for n, a very remarkable ap¬ 
proximation, used also in the Golenishchev papyrus 
and therefore practically contemporary with the 
Babylonian use of a = 3, about 2000 B. C. This same 
method of discussing the area of a circle is found in 
problem no. 48, where the areas of a circle and its 
circuni-scribed square are compared, and in no, 60, 
where the area of a round field of given diameter is 
asked for. 

Among various writers who have conjectured how 
the Egyptian arrived at such a rule for the area of a 
circle are Demme, Simon and Vacoa. In essence 
Simon’s conjecture, which seems the most plausible, 
amounts to the following:®* Suppose that two vessels 
of the same height, one with a circular base and the 
other with a square base equal to the circumscribed 
square of the circle, are filled with water. Then by 
weighing the water in each container it would bo 
found that the quantities are as 64 to 81. Hence 
the result of problem no. 48 with reference to the 
relative areas of a circle and its circumscribed 8(]uar(i 
would be found, and the rule for finding the area of a 
circle derived. 

In problems 44 to 46 are discussed volumes and 
dimensions of parallelopipedal granaries. In other 
problems the area of a rectangular field of given 
dimensions is found, sections of a triangle similar to 
those considered by the Babylonians are discussed 
and two problems of the following type are solved: 
What equal areas should be token from 10 fields if 
the sum of these areas is to be 7 setat? 

Problem 61 is to find the area of a triangle given 
its base and altitude and 62 to find the area of a 
trapezium with apparently equal slanting sides, the 
lengths of the parallel sides and the distance between 
them being given numbers. These two problems have 
been the topic of many pages of discussion during the 
past fifty-three years. Some of the questions in¬ 
volved may be briefly set forth. In no. 61 the figure 
is a fairly good approximation to an isosceles tri¬ 
angle; beside the base and one of the sides are writ¬ 
ten certain numbers, half the product of which is 
given as the area of a triangle. Did the author of the 
papyrus think that the area of an isosceles triangle 
was one half the length of the base times the length 
of a sidet Or was this triangle intended to be re¬ 
garded as right angled and not isosceles T And, oinii- 
larly in problem 52, did the author think that the 
area of the trapezium is one half the sum of the 
lengths of the parallel sides times the lengtii & 

«« M. Simon, AreM/v d, MtUhematik wid fA, 9: 

102/1906. 
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slant height? Or was one aide of the trapemm in¬ 
tended to be perpendicular to the parallel sides as 
in the case of those studied by the Babylonians? 

In the great dedicatory inscription, of about 100 
B. C*, in the Temple at Edfu, as described by Lcp- 
sius, there are references to a large number of four- 
aided delds. For each of these the lengths of the 
sides (which we may call, in order as we go around, 
tt, b, Cf d) and their areas are given; these areas 
may be determined by the formula (l/2)(a + c)x 
(1/2) (b + d). If o = c, and b and d are parallel, we 
see that the Egyptians of 100 B. C. did use the for¬ 
mula that the area of a trapezium is equal to one half 
tbc sum of the parallel sides times the slant height, 
when these are equal. Moreover, if a = c, d = 0, we 
got Viob as the area of an isosceles triangle which is 
illustrated on the Edfu inscription by two examples 
a-c-VIy 6 = 5, area 85/8; a = c = 3, 6 = 2, area 3. 
These rules for calculating the areas of four-sided and 
three-sided fields are precisely those used by Eg>'ptian 
native^s to-day.*® 

It is, therefore, all the more interesting that in 
the period which we are considering the correct for¬ 
mulas were used for the areas of a triangle and 
a trapezium. The final proof of this, even when 
Ihc figures ore not isosceles, is given in papers pub¬ 
lished by Gunn and Pect in 1926 and last month.®* 
The proof is based upon the analysis of the meaning 
of certain Egyptian words and of problem 4 of the 
Golenishchev, which is identical with no. 61 of the 
Rhind papyrus. 

Five of the six remaining geometrical problems in 
the Rhind papyrus deal with the relation of the 
lengths of two sides of a right triangle which corre¬ 
sponds to the cotangent of the angle which a face of 
a regular pyramid makes with its base. This is called 
the seked of the pyramid. The seked 18/26 in prob¬ 
lem 66 has been associated with the slope of the lower 
half of the southern stone pyramid of Dahshur, and 
the seked 3/4 in problems 67-69 with the slope of the 
second pyramid of Gizeh. The absurdities of such 
associations, oven as made by Heath, I have recently 
shown elsewhere.*'^ 

Of six geometrical problems in the Golenishchev 
papyrus we have already noted the identity of no. 4 
with a problem of the Rhind papyrus. In no. 6 we 
«re given a rectangular enclosure of 12 units area 
and the ratio of the sides as 1:3/4 [1/2 1/4]; the 
lengths of the sides aare found. The problem seems 
^ be practically identical with one in the oontem- 

B. Qunn, Journal of Egyptian Arohaaology, 12; 183, 
1926. 

B. Chum, of Egyptian Arehaeolopy, 12: 138- 

ns, April, Gunn and T, E. Feet, Journal of 

Sgypuam Atdkaoohgg, 16; 178-176, Navember, 1929. 

In psy 


porary Kahun papyri in London. The solution of 
this problem may be regarded as equivalent to solving 
the simultaneous equation xy = 12y x:y~3/^ [“V2 
1/4]. For the steps of the solutions in both papyri 
are as follows: 

1: 3/4 = 1 1/8; 1 1/3 - 12 = 16; 

(16)^=4 [=a:]; 4*3/4 = 3 [=y]. 

Two other geometrical problems in Berlin papyri 
fragments of about 1850 B. C, may be said to lead to 
nimultancous quadratic equations which are solved by 
the method of false position. The first of these is 
as follows: 

Distribute 100 square ells between two squares whose 
sides are in tite ratio 1 to 3/4; the corresponding equa¬ 
tions*** are + y* = lUO, x: y = 1: 3/4. The solution is as 
tohowB: Try a: = 1, y = 3/4, then + y® = 25/10 [ = 1 1/2 
1/16]. But (25/16) ^ = 5/4 [=1 1/4] and (100)^ = 10. 
10: 5/4 = 8, whcncQfl** a;=l*8 = 8, y = 0. 

But while there is equivalence between the solutions 
of these ancient Egyptian problems and the solution 
of our algebraic simultaneous equations, so far as we 
know the Egyptian had none of our modem algebraic 
conceptions in this connection; he used methods which 
are wholly arithmetic, the idea of ratio and propor¬ 
tion being an important clement. Cantor’® and 
Tropfko’’ seem to be somewhat misleading in this 
regard. 

The correct interpretation for no. 7 of the Goleniah- 
chev papyrus was given only last month by Gunn and 
Pect. It is: “A triangle of given area is such that 
its altitude is 2^^ times its base; find both.” The 
authors make clear that no. 17 is a similar problem 
for a scalene triangle. 

But problems 14 and 10 of the Golenishchev papy¬ 
rus contain the most extraordinary results in ancient 
geometry. In the first of these the conclusion is un¬ 
avoidable that the Egyptian of about 1850 B. C, was 

For the second problem, the equatioua are: jri* + y« = 
400 and «; y = 2: 1^, 

6® We may note the relation in this problem of 
1*+(8/4)2= (5/4)2, which has 33 + 42 = 52 as a basis. 
Contrary to what is popularly believed, there is nothing 
to prove that the Egyptian knew the theorem regarding 
the squares on the sides of right triangles even in specif 
cases. 

M. Cantor, Vorlosungcn Uber Geschichte der Mathe- 
matik,** vol. 1, third ed., 1907, p. 95-96. It is true that 
Cantor treats these problems under the head of geometry 
and after his discussion states (p. 96): **Wir mfiehten 
bitten diese ganse Untorsuchung, welche ihrem algebra- 
ischen Inhalte nach schon in das vorige Rapitel [arith¬ 
metic and algebra] gohoren kfinnte, nicht als bier an nn- 
richtiger Platse stehend bemangeln su wollen. Bind doeh 
die l^andelten quadratisehen Qleichungen aus geo- 
metrisehen Aufgaben entsprungen.' ’ 

3iTiropfke, “GesoMchte der Blementar-Mathematlk, ” 
second eA., VoL 3, 1922, p. 56-67; these pages are in 
Trppfke's history of equa^ns of the second degree. 
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familiar with our formula for the volume of a frustum 
of a square pyramid V-'j 

Oj and Ug are the sides of the square bases of the 
frustum, and h its height. Previous to 1917 it was 
not known that any particular case of the familiar 
general formula for the volume of the frustum of a 
pyramid given by Leonardo of Pisa in 1220 bad been 
previously used. To learn then^“ that such a formula 
was known 3,000 years earlier was sufficient almost to 
revolutionize our ideas concerning the capability of 
the Egyptian as a geometer. Of course Heron of 
Alexandria, Brahmagupta and Mohaviracarya gave 
other forms for the volume of the frustum of a square 
pyraiuid. The exact tt;xt in this connection may be 
given 

Example of calculating a truncated pyramid. If you 
are told: a truncatc^d pyramid of 6 for the vertical 
height by 4 on the base by 2 on the top: 

You are to square this 4; result 16. You are to double 
4j result 8. You are to square this 2; result 4. You 
are to add the 16 and the 8 and the 4; result 28. You 
are to take 1/3 of 6; result 2. You arc to take 28 twice; 
result 56. Bee, it is of 56. 

You will Had (it) right. 

In a joint article, published last month by Qunn, 
Peet and Engelbach, detailed consideration was given 
to the question of how the Egyptian arrived at such 
a formula,^* hut to me their conclusions are not very 
convincing, even though we ussurne the great stage of 
their mathematical development which led them to the 
result of problem 10 which seems to bo even more 
remarkable than the one just discussed. 

In this problem taking the value of a used in the 
Rhind papyrus, the area of a hemisphere is found 
correctly, a result till recently supposed unknown 
before the time of Archimedes 1,600 years later. If d 
be the diameter of a hemisphere, each step of the 
work is equivalent to substitution in the formula: 

3=:[(2d-2d/9)-(l/9) (2d-2d/0)].d 
which may be simplified to give S= (1/2) (256/81 )d^ 

In concluding the survey of Egyptian geometry, 
reference may be made to a theory of F. G. Kober’® 
who, from the study of ancient temple architecture 

A. Turaev, Ancient Egy^t, 1917, p. 100-102. 

7»Gunn and Peet, Journal of Egyptian Atchaeoloav, 
16: p. 176. 

Journal of Egyptian Archaeology, 16: 179-184. 

TOP. Bober, “BcitriLgo zur Erforschung dcr geo- 
metrisehen Grundformen in den alten Tempeln Aegypteus 
und deren Bezielmng zur alten NaturerkenntniBs/’ Brea* 
den, 1864, p. 15-16. 

F. Bober, * * Elementar-Beitriigo zur BeBtimmung des 
Naturgeietzea der Gestaltung und dee Wideretandos, und 
Anwendung dieeer Beitrfige auf Natur und alte Kunat- 
gestaltnag/> I^ipzig, 1861, p. 20-22. 


and of the Temple of Edfu in particular, seemed to 
have divined that the layout was intimately connected 
with the oonstmetion of a regular heptagon. Over 
the ruler and compasses construction for this heptagon 
indicated by Egyptian architecture Sir William 
Rowan Hamilton grew highly enthusiastic; he 
showed^* that the co.siue of the angle subtended by a 
side of the heptagon thus constructed agreed to within 
two units in the seventh place of decimals with the 
value for the cosine of the seventh part of four right 
angles. 

CoNci.uuiKG Comment 

Time will not allow me further to elaborate my 
topic. We have obtained some glimpses of the extra¬ 
ordinary mathematical achievements of the Egyptians 
during the golden period of their activity between 
1600 and 1900 B. C. So far as we know at present 
practically no advance was made by them at a later 
date. We have met with some results, and many 
others could be adduced, which seem conclusively to 
show that the Egyptian studied mathematics for its 
own sake, and not alone for its practical applications. 
Breasted was led to make a similar deduction in con¬ 
nection with medical science after studying the re¬ 
markable Edwin Smith medical papyrus, soon to be 
published, which is also a document of the golden 
period of mathematical activity. What does the 
future have in store for the extension of our knowl¬ 
edge of Egyptian mathematics 1 The Golenishchev 
papyrus is to be published completely in the near 
future, but there are no other known unpublished 
Egyptian mathematical documents of this ancient 
period.^’ 

We have seen that even our present knowledge of 
Babylonian mathematics indicates notable achieve¬ 
ments, and suggests that they too must have studied 
mathematics for its own sake. But since there is a 
great deal of important Babylonian mathematical ma¬ 
terial in London, Berlin and elsewhere, its published 
interpretations hold extraordinary promise for the 
future enrichment of our knowledge of mathematics 
in these early days. 

Until recently we have connected the Babylonians 
more with astronomical than with mathematical 
achievement, for they were famed for their knowledge 
of the heavens, and the pseudoscience of astrology 
originated with them. They were acquainted with the 

Fhilo^tophical Magasinc^ s. 4, 27: 124-132, 1864; B. 
P, Graves, '*Life of Sir William Rowan Hamilton,*^ vol. 
8, Dublin, 1889, p. 141-148, 581-587. For other detsUs 
in this connection see my Bibliography under 1854, and 
my notes in Amcrioa/n MathenMtioM Monthlp, 28 1 477- 
479, 1921. 

TT 1 have referred in my Bibliography to a large impub- 
lished geometrical Greek papyrus in Vienna found la 
Faydm and dating from about 350 B* 01 
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five planets Meieory, Venus, Mars, Jupiter and 
Saturn, distinguished the signs of the zodiac and 
made long lists of the fixed stars. The chief duty of 
the astronomer was to observe the moon for the pur¬ 
pose of keeping the calendar.'^* Their predictions of 
eclipses were made by a rule based upon the empirical 
discovery that there was a period of a little over 
eighteen years within which eclipses repeat them¬ 
selves.'* 


That Greek astronomy was based on the astronomy 
of the Babylonians is well known. We have noted 
that certain mathematical results regarded as original 
with the Greeks must, from now on, be attributed to 
the Babylonians and to the Egyptians, But whatever 
new facts are found concerning mathematics before 
the Greeks, the glory of their achievements in creating 
a vast body of deductive geometrical reasoning is not 
likely over to be dimmed. 


OBITUARY 


EDWARD DRAKE ROE, JR. 

1)r. Edward Drake Boe, Jr., for twenty-nine years 
professor of mathematics at Syracuse University, died 
suddenly at his homo in Syracuse on Wednesday, 
December 11. 

Dr, Roe had a long and distinguished career as 
student, educator, mathematician and astronomer. 
He received his bachelor’s degree from Syracuse Uni¬ 
versity in 1880. He then went to Harvard University 
where he first studied medicine and then returned to 
his studies in mathematics. He received a bachelor’s 
degree from Harvard in 1885 and a master’s degree 
in 1886. After teaching a few years, he went to the 
University of Erlangen, Bavaria, where he won his 
doctorate in 1898, He returned to America and was 
made associate professor of mathematics at Syracuse 
University. 

In 1901 he was awarded the John Raymond French 
chair of mathematics and some years later was ap¬ 
pointed director of the Holden Observatory of Syra¬ 
cuse University. 

Dr. Roe built his own private observatory in con¬ 
nection with his own house. It was equipped with 
an Alvan Clark equatorial telescope and is considered 
one of the beat-equipped private observatories in the 
country. 

He was the author of nearly seventy scientific 
articles on mathematics, astronomy and philosophy. 
He was the author of a text-book in trigonometry and 
one in algebra. 

He was the founder and director general of the 
honorary mathematical fraternity, Pi Mu Epsilon, 
and was a member of the Phi Beta Kappa, Sigma Xi, 
Pi Kappa Phi and Delta Kappa Epsilon. He was a 
fellow of the American Association for the Advance¬ 
ment of Science, a member of the American Mathe¬ 
matical Society, the founder and president of the 
Syracuse Astronomical Society, a member of the 

'•British Museum, '‘Guide to the Babylonian and 
Aisyrian Antiquities,' > London, 1922, p. 25. 

'•For a Bummaiy of Egyptian astronomy see T. E. 
Rect, *<Tlie Selenoes” in “The Cambridge Anoient His- 
tory,>» Omnbridge, vol 9, 19S4, pp. 21B, 656. 


Deutsche Mathomatiker Vereinigung, Circolo Mate- 
matico di Palermo and Soci£t5 Astronomique de 
France. 

Dr. Boe stood for high scholarship, thorough scien¬ 
tific study and research. He impressed all who knew 
him as a scholar with a deep thirst for knowledge. 
He worked with untiring patience in mathematics and 
its allied science astronomy in the university and in 
the community. 

Throughout bis years of service as a teacher Dr. 
Roe always stood for the highest ideals of intellectual 
honesty and scientific achievement. He was a devoted 
teacher, a deep thinker, a philosopher and an earnest 
Christian. In his death Syracuse University has suf¬ 
fered a distinct loss. 

Alan D. Campbell 
MEMORIALS 

The American Electrochemical Society has an¬ 
nounced its intention of establishing the Joseph W- 
Itichards Memorial Fund, the interest of which is to 
bo used 08 an honorarium to foreign electro- and 
physical chemists who are to be invited by the society 
from time to time. The guests will pre.Hent lectures at 
annual spring conventions of the American Electro¬ 
chemical Society, and possibly at universities and 
other institutes of learning. Professor Richards was 
secretary of tlie American Electrochemical Society for 
almo-st twenty years and was very largely responsible 
for the founding of the society. He was ever a very 
strong advocate in fostering better relations between 
our own scientists and scientists abroad, inviting and 
entertaining many notables at his own expense. The 
many friends of Professor Richards, therefore, feel 
that this memorial to him is a most fitting one. All 
those interested are invited to send their contributions 
to the secretary of the American Electrochemical So¬ 
ciety, Columbia University, New York City, making 
all checks payable to the Joseph W. Richards Me¬ 
morial Fund. It is the desire of the Board of Di¬ 
rectors of the society that the list of contributora 
include as many as posisible of Professor Richards^ 
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friends and aequaintanoea, and subscriptions in any 
amount are invited. 

industrial and Engineering Chemistry reports that 
the debt of modem science and industry to Karl 
Wilhelm Scheele, distinguished Swedish chemist and 
discoverer of glycerol, was recognized at the annual 
meeting in Chicago on December 11 of the Asso¬ 
ciation of American Soap and Glycerine Producers, 
representing the leading soap manufacturers of the 
country. The association sent to Crown Prince Gustaf 
Adolf, honorary member of the Koyal Academy of 
Sciences of Sweden, a message felicitating him on the 
part played by his country in the development of 
glyceral products. December 19 marked the one hun¬ 
dred and eiglity-seventh anniversary of Scheehfs birth, 
and 1930 marks the sesquicenteiinial of his discovery. 

The London correspondent of the Journal of the 
American Medical Association writes; “Sir Patrick 
Manson, who died in 1922, established the principle 
of the insect transmission of disease, and at the inter¬ 
national medical congi'ess held in London in 1913 he 
was acclaimed the father of tropical medicine. In 
1907, with the help of Cantlie and others, he founded 
the Society of Tropical Medicine and Hygiene, of 
which he was the first president. Among its fellows, 
now numbering 1,500 of many nationalities, are 
those most distinguished in tropical medicine. Its 
work is hindered by lack of suitable premises. The 
society has decided to found a home and name it 
after Manson, to whom at present there is no me¬ 
morial. The fellows and sonic friends have subscribed 
$30,000 toward the purpose and are appealing for 
$100,000 to which they believe that many outside the 
small professiofuil circle of tropical medicine who 
know of Manson's labors as a leader of medicine 
and one of the world's benefactors will desire to sub¬ 
scribe. His great work began in Amoy in 1877 with 
his demonstration that the filaria of elephantiasis is 
transmitted by certain mosquitoes. This was no 
chance discovery but the result of labor done in isola¬ 
tion. Bo his conviction that malaria was transmitted 
by mosquitoes was no inspired guess but was founded 
on his long critical watching of the malarial parasite 
in human blood and led Ross to the final victory. 


I>(iDatiQUg will be gratefnily received by tihe Boyal 
Society of Tropical Medicine, 11 Chandos Street, 
Cavendisli Square, London, Wl/' 

RECENT DEATHS 

Dk. Fletcher Bascom Drrsslab, professor of 
school hygiene in the Peabody College for Teachers, 
died on January 19, at the age of seventy-one years. 
Dr. Dresslar had been president of the Tennessee 
Academy of Sciences. 

Philip North Moore, wnsulting geologist and 
mining engineer, president of the American Institute 
of Mining Engineers in 1917, died on January 20 at 
the ago of eighty years. 

Stephen Tyng Mather, who was director of na¬ 
tional parLs in the Department of the Interior, died 
on January 22 at the ago of sixty-two years. 

Dr. Caroline A. Black, who had been twelve 
years on the faculty of Connecticut College, latterly 
as associate professor of botany and chairman of that 
department, died on January 19 at Cincinnati, Ohio, 
of spinal meningitis. She was taken ill when return¬ 
ing from the American Association for the Advance¬ 
ment of Science meeting at Des Moines. 

Hugh Lonobooune Callendar, professor of phys¬ 
ics at the Imperial College of Science, London, died 
on January 23, at the age of sixty-six years. He was 
distinguished for his work in connection with the mea¬ 
surement of the heat radiation of steam at high pres¬ 
sure. Dr. Callendar was professor of physios at 
McGill University from 1893 to 1898. 

Major Perct Alexander Macmahon, F.R.S., the 
distinguished English mathematician, died on Christ¬ 
mas Day at his residence at Bognor, at the age of sev¬ 
enty-five years. 

Dh. de Ferranti, electrical engineer, inventor and 
manufacturer, died on January 14 at the age of sixty- 
five years. Dr. Ferranti was a past president of the 
British Society of Electrical Engineers. Ho was 
awarded the Faraday Medal of the Institution of 
Electrical Engineers in 1924, and was elected a fellow 
of the Royal Society in 1927. The University of 
Manchester gave him the honorary degree of D.Sc. in 
1911. 


SCIENTIFIC EVENTS 


COMMISSIONS OF THE INTERNATIONAL 
GEOLOGICAL CONGRESS 

In its report of tlic congress Nature states tliat dur¬ 
ing the session a series of meetings was held in con¬ 
nection with the various international commissionr^ 
the work of which is an important feature in the life 
of the congress. In the end, several commissions had 
to be reconstituted, one new commission and one sub¬ 


commission were established, while of the previous 
bodies, one (iron ores) waa dissolved, so that ttie Con¬ 
gress now has the following oomtnissions: Pziz Span' 
diaroff (awarded to Dr. L, T. Net, geologist on tiie 
Geological jSurvey of the Union of &onth Aibiea), 
Paloontologia Universalis, Lexieon de Stratigraphie, 
Qlaoiera, L’Homine Fosaile, Crofite Ternst^ 
phyaique et Qdothennique, Carte de I'&ink^ 
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de la Terra; OiatrUiidbim of the Kwoo (Gondwana) 
System; to those waa added the Bubcommission of 
African Surveys. 

It is said that since the last meeting of the congress, 
in Spain during 1926, much useful work has been ac¬ 
complished by the two map oommiasions, under the 
chairmanship of Dr. P. Kruach, president of the Geo¬ 
logical Survey of Prussia. The one for the map of 
Europe on the scale of 1; 1,500,000 was founded at 
Bologna in 1881, and shortly after the Toronto con¬ 
gress in 1913 completed its task by publishing the 
last sheet, and the preparation of a new edition was 
afterwards decided upon. The indispensable prelim¬ 
inary work of agreeing upon the best color scheme 
was completed at a meeting of the commission held in 
Berlin last February, and during the South African 
meeting Dr. W. Schriel (general secretary of the 
conjmiasion) ojchibited two advance sheets of the new 
edition, in their original form; the great beauty of the 
color scheme and the excellence of the draftsmanship 
were much admired by many members. One section 
of the new edition is ready for the press and further 
sections are expected to appear at the rate of two in 
each year. 

The publication of the International Map of the 
World on the scale of 1:5,000,000 was decided upon 
ttt the Stockholm congress in 1910, and the color 
Bcheine drafted at the Berlin meeting referred to, two 
sections embracing the Union of South Africa being 
afterwards prepared; they were presented at tha Pre¬ 
toria meeting. For the next congress it was agreed 
to prepare a few North American sections. 

Tlic final editing is to be done at Berlin (as was 
formerly the case) in order to secure uniformity of 
issue, for which purpose a special bureau has been es¬ 
tablished at Berlin. Dr, P. Krusch (chairman of both 
map commissions) was able to announce the fortunate 
circumstance that the means for the printing of both 
maps have been made available by Prussia, so that in 
due course the sheets will be obtainable through the 
Geological Survey of that country. 

the great smoky mountain national 

PARK 

Thb states of North Carolina and Tennessee have 
notified the secretary of the interior that they have 
acquired and are ready to turn over to him a minimum 
of 150,000 acres of land in what is ultimately to con¬ 
stitute the Great Smoky Mountain National Park on 
their border line. Representatives of these two states, 
including their governors and attorneys general, and 
inembers of their park commissions, will go to Wash¬ 
ington on February 6 and formally tender to Secre¬ 
tary Wilbur the title to this initial area, dnly passed 
^nd wannnted by the states. 
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This action on the port of these two states will 
mark the first delivery of Great Smoky Mountain 
park land to the government and the first concrete 
step toward the actual consummation of the project 
It will constitute the first physical transfer of land 
to the government and mark the passing of the Great 
Smoky Mountain project from a theoretical concep¬ 
tion to an actual accomplishment. It means that the 
government actually will have received a tract of land 
more than twice as big as the District of Columbia 
as a nucleus around which to develop a model wilder¬ 
ness area into a national park of the east. 

The law which provided for the creation of the 
Great Smoky Mountain National Park and the Shen¬ 
andoah National Park made their acceptance by the 
government conditional upon the presentation of com¬ 
plete title to the land. The states must acquire the 
land and deliver it to the federal government. It 
would then be placed under the National Park Service 
for administration and development. 

Investigations had shown there were practically 
704,000 acres of land in the Great Smoky Mountain 
district, an area as big as Rhode Island, that was suit¬ 
able for park purposes. The law provided that when 
a minimum of 150,000 acres of this land was pre¬ 
sented to the government, it should be accepted and 
that the government should thereafter administer and 
protect it. This, however, was to be but a nucleus of 
the contemplated park. 

The law further provided that the states must ac¬ 
quire and present to the federal government, in ad¬ 
dition to this 150,000 acres, the majority of the re¬ 
maining available park land in this section. That 
available remaining land amounts to 554,000 acres. 
Half of it would be 277,000 acres which must yet 
be acquired by the states and presented to the federal 
government before it will consider the park area 
adequate and proceed with its actual development. 
It will accept the lesser area for administration and 
protection, but not for development. When it has 
received a minimum of 427,000 acres from the states 
of North Carolina and Tennessee, an area as big as 
seven Districts of Columbia, the National Park 
Service will proceed to develop it on a basis com¬ 
parable to that used at Yellowstone, Yosemite and 
other of the great national parks in the west. 

The acquisition of the minimum acreage required 
before development work may begin seems assured. 
The states of North Carolina and Tennessee between 
them have raised, in round numbers, nearly $5,000,000 
to be used in the purchase of this land. The Laura 
Spelman Rookefelitr Memorial has contributed an ad¬ 
ditional amount, but not exceeding $6,000,000, which 
is also available for the purchase of land, Theae 
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amounts are considered adequate for the acquisition 
of the minimum area required by the law. That ac¬ 
quisition but awaits the details of purchase, the local 
examination of titles and, in some cases, condemna¬ 
tion procedure where it is necessary. It would ap¬ 
pear, therefore, that the establishment of a Great 
Smoky Mountain National Park, with the delivery of 
land titles on February 6, will pass into the final 
stages of actual accomplishutent, 

INTERNATIONAL EXPEDITION TO THE 
BAHAMAS UNDER THE AUSPICES OF 
PRINCETON UNIVERSITY 

Plans have been completed for an international ex¬ 
pedition to tlie Bahamas under the auspices of Prince¬ 
ton University, from February 1 to A])ril 15. The 
expedition is under the direction of Professor R. M. 
Field, of Princeton University, and is being supported 
by Mr. Hugh Matheson, of Miami, who is lending his 
yacht the Marmiotij and with the cooperation of the 
following institutions; 

The Percy Sladcn Trust of London 
The Eouue Ball Fund of Trinity College, Cambridge 
Die Notgemeiiischaft der Deutschen Wissenschaft 
The U. 8. Coast and Geodetic Survey 
The American Museum of Natural History 
The Buffalo Society of Natural Sciences 
State of New Jersey Agricultural Experiment Station 
The International Bummer School of Geology and Nat¬ 
ural Eeaources 

The subjects of research and the personnel are as 
follows: 

1. Navigation: Mr. Hugh Matheson, Miami. 

2. Gravity Dirtermimtions : Under the direction of Dr. 

'William Bowie, of the U, S, Coast and Geodetic 
Survey. Ensign Joseph P. Lushene in charge of 
field work. 

3. Marine Biology: Professor IJIric Dahlgren, depart¬ 

ment of biology, Princeton University. Dr. Boy 
W. Miner, curator of invertebrate zoology, Amer¬ 
ican Museum of Natural History. 

4. Bacteriology: Dr. S. A. WakRinan, State of Now 

Jersey Agricultmol Experiment Station, ItutgerR 
University. Dr. Werner Bavendamm, Tcchnische 
Hochschulc, Dresdeu. 

5. Geology: Percy Sladem Trust Expedition to Andros 

Island. Mr. Maurice Black, fellow of Trinity 
College, Cambridge, and Commonwealth Fund fel¬ 
low, department of geology, Princeton University. 

6. Ifarine Sedimentation; l^rofessorR. M. Field, depart¬ 

ment of geology, Princeton University, and re- 
seareh associate, Buffalo Society of Natural Sci¬ 
ences. Dr. Ernest Dixon, British Geological 
Survey. 

7. Oceanography: Dr. Charles Fish, Buffalo Society of 

Natural Sciences, 


The purpose of the expedition is to continue the 
study of the physical, oheznical and biological condi¬ 
tions governing the character of the sediments in the 
region, as well as the effect which these sediments 
have upon the life and habits of the marine organisms. 

The expedition is expected to yield new and inter¬ 
esting data concerning oceanc^aphic and biologic 
problems, and it is hoped that the results obtained will 
supply information which will be of aid in inter¬ 
preting certain geological problems, such as the origin 
of limestones and dolomites and the habitats of 
marine organisms in the ancient tropical seas. One 
of the fundamental geological problems in this region 
is the question of the origin of the islands, as well as 
the relation of their stability to the character of the 
sediments which mantle their surfaces. 

BRITISH HONORS 

Nature reports that the New Year Honors list of 
Great Britain contains the names of the following 
men of science and others associated with scientific 
work: Baronets: Sir Gregory Foster, who has retired 
from the post of provost of University College, Lon¬ 
don, and was recently vice-chancellor of the univer¬ 
sity; Sir Eustace Tennyson-D’Eyncourt, at one time 
director of naval construction, admiralty. 
Lieutenant-Colonel Andrew Balfour, member of the 
Colonial Advisory Medical and Sanitary Committee 
and director of the London School of Hygiene and 
Tropical Medicine. Knights: Professor T. P. Nunn, 
principal of the London Day Training College and 
profo.ssor of education in the University of London; 
Mr. Archibald Page, chief engineer and manager of 
the Central Electricity Board and a past premdent 
of the Institute of Electrical Engineers; Mr, Alex¬ 
ander Rodger, inspector-general of forests, Govern¬ 
ment of India; Professor T. Zommit, curator of the 
museum, Malta. CJ.E.: Mr. B, C. Burt, Imperial 
Council of Agricultural Research, India; Mr. H. L. 
Newman, chief comservator of forests, Bombay; Mr. 
S. Walker, chief engineer and secretary for irriga¬ 
tion, North-West Frontier Province, India. C.B.E,: 
Professor J. S. 8. Brame, professor of chemistry 
and metallurgy, Royal Naval College, Greenwich; 
Mr, G. E. S. Cubitt, lately conservator of forests, 
Straits Settlements and Federated Malay States; 
Captain A. T, A. Dobson, assistant secretary, Min¬ 
istry of Agriculture and Fisheries. O.BM.: Mr. 
Joseph Jones, formerly curator of the Botanic Gar¬ 
dens, Dominica; Mr. W. A. S. Lambom, medical 
entomologist, Nyasaland Protectorate; Captain N- 
Liptrot, principal technical officer, Air Ministry; 
Mr. W. B, Mnatoe, superintendent of hoxiionlttiral 
operations; Delhi; Dr. E. 6. Busseli, director 
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fishery investigations, Ministry of Agricnlture and 
Fishexies* M.B.E,: Mr. John Aiknian, assistant, 
Royal Botanic Gardens, Kew; Mr. £. A. Boarder, 


technical adviser, Dyestuffs Advisory Licensing Com¬ 
mittee; Mr. A. A. Gomme, librarian, Patent Office, 
Board of Trade. 


SCIENTIFIC NOTES AND NEWS 


PEorKBSOR Gilbert N. Lewis, dean of the college 
of chemistry in the University of California, has been 
elected an honorary member of the Swedish Academy 
of Sciences. 

Dr. J. S. Plaskett, director of the Dominion As¬ 
tro physical Observatory at Victoria, B. C., has been 
awarded the gold medal of the Royal Astronomical 
Society, London, “for his valuable observations of 
stellar radial velocities, and the important conclusions 
derived from them,” 

Proficssok William II. Brago, Fullerian professor 
of chemistry at the Royal Institution, London, and 
Dr. Godfrey Harold Hardy, professor of geometry at 
the University of Oxford, have been elected members 
of the Pnissian Academy of Sciences. 

The council of the British Institution of Electrical 
Engineers has made the ninth award of the Faraday 
Medal to Sir Ernest Rutherford, Cavendish professor 
of experimental physics and director of the Cavendish 
Laboratory at the University of Carabridgi^. The 
modal is awarded for notable scientific or industrial 
achievement in electrical engineering or for conspicu¬ 
ous .service rendered to the advancement of electrical 
science, irrespective of the recipient’s nationality. 

M. Charles Kicolle, head of the Pasteur Institute 
at Tunis, ha.s been elected a member of the French 
Academy of Sciences. Dr. NicoUe was awarded a 
Nobel Prize in 1928. He discovered the bacillus of 
typhus and that of the “Mediterranean fever.” 

The University of Edinburgh has conferred the 
doctorate of science on Professor R. S. Adamson for 
his studies in plant ecology and plant anatomy. 

Dr. Walter B. Cannon, George Higginson pro¬ 
fessor of physiology at the Harvard Medical School, 
who is Harvard exchange professor at the Sorbonne, 
Paris, has been appointed Linacre lecturer for 1930 
at the University of Cambridge. 

Probtosor Otis Everett Randall, professor of 
applied mathematics at Brown University, where he 
has taught since 1885, will retire in June, having 
reached the age limit of seventy years. 

The staff and students, including many former stu¬ 
dents, of the Osborn Zoological Laboratory at Yale 
University, on January 13 celebrated the sixtieth 
birthday of Dr* Ross Q. Harrison, Sterling professor 
of biology and director of the laboratory. During 


the afternoon a reception for Dr, Harrison was held 
in the buUding, at which a handsome watch, ap¬ 
propriately inscribed, was presented to him on behalf 
of the staff and students by Professor W. R, Coe, 
senior member of the departmental faculty. Dr. S. 
R. Detwiler, professor of anatomy at Columbia Uni¬ 
versity, one of Professor Harrison’s early students, 
presented to him the current volume of the JourncU 
of Experimental Zoology^ entirely composed of con¬ 
tributions by Dr. Harrison’s students and prefaced 
by his portrait. Later an informal dinner was held 
at the Faculty Club. In addition to congratulatory 
telegrams and letters from many individual biologists 
at home and abroad, Dr. Harrison received felicita¬ 
tions from the Statione Zoologica at Naples, the 
Kaiser-Wilhelm Institut fiir Biologie at Berlin and 
the Medical Faculty of the University of Bonn where 
he received the degree of M.D. thirty years ago. The 
University of Freiburg conferred upon him the hon¬ 
orary doctorate of philosophy. 

The Swedish Geographical Society has presented 
its medal to General Umberto Nobile, Italian com¬ 
mander of the Italia Polar Expedition of two years 
ago. General Nobile lectured before the society on 
the expedition and paid a tribute to Finn Malmgren, 
who lost his life on the icc north of Spitzbergen. 

The Geological Society of London has this year 
made the following awards of medals and funds: The 
Wollaston Modal to Professor A. C. Seward, master 
of Downing College, and professor of botany in the 
University of Cambridge, for his researches in stra¬ 
tigraphy and palaoobotany; the Mui'chison Medal to 
Mr. A. L. Hall, of the Geological Survey of South 
Africa, for his researches on the stratigraphy and 
economic geology of South Africa; a Lyell Modal to 
Mr, F. Chapman, paleontologist to the federal gov¬ 
ernment of Australia, for his work in paleontology 
(especially on the Foraminifera), and for his re¬ 
searches on the Tertiary rocks of Australia; a second 
Lyoll Medal to Mr. H, B. Mnufe, director of the Geo¬ 
logical Survey of Southern Rhodesia, for his work on 
the geology and mineral resources of that colony; the 
Wollaston Donation Fund to Mr. E. G. Radley, of 
H. M. Geological Survey, for his work on the chem¬ 
ical analysis of rocks and minerals; the Murchison 
Geological Fund to Mr. John Smith, of Dairy, for his 
contributions to the geology and paleontology of 
Western Scotland; the Lyell Geological Fund to Miss 
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H. M. Muir-Wood, for her work on the paleontology 
of the Brachiopoda. 

Dr, R. a. F. Penrose, Jr,, of Philadelphia, for¬ 
merly professor of geology in the University of Chi¬ 
cago, was elected president of the Geological Society 
of America at the recent annual meeting. 

Dr, Alfred M. Toezb:r, professor of anthropology 
and curator of Middle American archeology and 
ethnology at the Peabody Museum at Harvard Uni¬ 
versity, has been elected president of tlic American 
Anthropological Association. 

The Mineralogical Society of America held its tenth 
annual meeting at the Wardman Park Hotel, Wash¬ 
ington, D. C,, on December 26, 27 and 28, 1929, in 
conjunction with the Geological Society of America. 
The following officers were elected for 1930: Presi¬ 
dent, Herbert E. Merwin, Geophysical Laboratory, 
Washington, D. C.; vice-president, John E. Wolf, 
Pasadena, California; treasurer, Albert B. Peck, 
University of Michigan; secretary, Frank R. Van 
Horn, Case School of Applied Science; editor, Wai¬ 
ter F. Hunt, University of Michigan; councilor, 1936- 
33, Paul F. Kerr, Columbia University. Dr. Gregori 
Aminoll, director of the mineralogical department of 
the State Museum of Natural History, Stockholm, 
was elected a fellow. 

Dr. Dbtlev W. Bronk has resigned his position as 
dean of men and professor of physiology and bio¬ 
physics at Swarthnmre College to become professor 
of biophysics and director of the Johnson Founda¬ 
tion for Medical Physics in the University of Penn¬ 
sylvania. 

Dr. Richard Bradfield, formerly associate pro¬ 
fessor of soils at the University of Missouri, has been 
appointed professor at the Ohio State University. 

Professor J. H. Ashworth, of the department of 
zoology of the University of Edinburgh, known for 
his work on marine annelids, will have charge of the 
post-graduate seminar in zoology at the University 
of California from May 19 to June 28, 1930. He 
will arrive in New York early in April and before 
going to Berkeley will visit the large eastern univer¬ 
sities and the government laboratories in Washington 
and during his stay will visit the principal biological 
laboratories in the United States. 

The Mexican Department of Public Health has 
intrusted to Dr. Alfons Dampf, chief entomologist 
and bead of the department of research in the Mex¬ 
ican Department of Agriculture, the study of the 
blood-sucking flies and other insects in the regions of 
the State of Guerrero where the ''Mai del Pinto" 
exists. The etiology of this skin disease is absolutely 


unknown. Aa the chief centers of infestation axe 
always near a watercourse, there is a slight prob^ 
ability that the transmitter may be a dipterous in¬ 
sect with an aquatic larva. Dr, Dampf’s first trip to 
Guerrero was made in the month of December; the 
next will be made in March. 

At the instance of the research coordination sub¬ 
committee of the British Committee of Civil Research^ 
the forestry commissioners have constituted an Ad¬ 
visory Committee on Forestry Research. The mem¬ 
bers of the committee are as follows: Mr. B, L, 
Robinson (vice-chairman of the Forestry Commis- 
ston), chairman; Dr. E. J. Butler (director, Imperial 
Bureau of Mycology); Dr. A. W. Hill (director, 
Royal Botanic Gardens); Dr. A. S. Joseph (director, 
Bureau of Soils); Dr. Guy Marshall (director, Im¬ 
perial Bureau of Entomology); R. S. Pearson (di¬ 
rector, Forest Products Research Laboratory); Pro¬ 
fessor R. S. Troup (director, Imperial Forestry In¬ 
stitute); Professor Wright-Smith (director, Royal 
Botanic Garden, Edinburgh); secretary, Mr. W, H. 
Guillebaud. 

Db. C, W. Edwards, professor of physics in Duke 
University, writer and lecturer on physics, on the oc¬ 
casion of the annual meeting of Sigma Pi Sigma, 
spoke at Davidson College, North Carolina, on 'Trop- 
erties of Matter at Very Low Temperatures." 

Professor A. V. Hill will give a course of four 
public lectures at the University of London on oxygen 
and the recovery process in muscle and nerve begin¬ 
ning on January 20, and continuing on January 27 
and February 3 and 10. A course of four public lec¬ 
tures on the chemistry of muscle in relation to prob¬ 
lems of cellular physiology will be given at the uni¬ 
versity by Professor Otto Meyerhof, director of the 
Institute of Physiology of the Kaiser-Wilhelm Insti- 
tut, Berlin, on March 6, 7, 10 and 12. 

Db. WiLUAK Bosworth Castlx in physiology and 
Dr. Frank Roberts Ober in orthopedic surgeiy have 
been promoted to assistant professorships in the Har¬ 
vard Medical School. 

Dr. Ch. Tereaohi, of the Massachusetts Institute 
of Technology, has been offered the professorship of 
hydraulics at the Technical Institute in Vienna. 

Dr. R. j. Brooklehubst, lecturer in University 
College, has been appointed to the chair of physiology 
in the University of Bristol. 

Terrestrial Magnetism reports that Dr. F. land- 
holm, first Swedish state meteorologist, who was re¬ 
leased by his government in 1926 that be might aen 
aume the directorship of the Phyrikaliseh-Mi^ecmH 
logisehes Observatorium Davos, founded by Or. 
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Domo, lias given up that post in order to resmue bis 
former position. He is sneceeded in the directorship 
of the Davos Observatory by Dr. W. Morikofer. 

Db. William A, Aacher, plant pathologist, re¬ 
cently of the U. S. Department of Agriculture, 
Offtee of Plant Disease Survey, has resigned to ac¬ 
cept the position of professor of plant pathology in 
the School of Agriculture and Veterinary Science at 
Medellin, Department of Antioquia, Colombia. Pre¬ 
vious fo his departmental service Dr. Archer was en¬ 
gaged in teaching and research work in biology at 
New Mexico State Agricultural College, the Univer¬ 
sity of Michigan and Oberlin College. He began his 
new work in South America on January 15. Mr. 
Charles 11. Ballou, recently technical assistant in the 
U. 8. Department of Agriculture Japanese Beetle 
Control Ijaboratory at Moorestown, New Jersey, has 
also gone to Medellin, to take the position of pro¬ 
fessor of entomology. Mr. Ballou is a graduate of 
Cornell University and has spent the past several 
years in entomological research in the tropics, par¬ 
ticularly in Cuba. The appointments of Dr. Archer 
and Mr. Ballou were arranged through the Tropical 
Plant Research Foundation of Washington. 

Dr. Linsly R. Williams, chief deputy of the late 
Dr. Hermann Biggs when the latter was New York 
State Health Commissioner under Governor Smith, 
has been offered the position of head of the State 
Health Department to succeed Dr. Matthias Nieoll, 
Jr., who recently retired to take up health work for 
Westchester county. 

R. V. MoOrkw, formerly of the University of 
Nebraska, Northwestern University and Harvard Uni¬ 
versity, now a research chemist with the Rohm and 
Haas Company, has been transferred from their 
Philadelphia laboratory to the Pennsylvania State 
College. 

Associate Professob Herbert W. Rand, of the 
department of zoology of Harvard University, will 
be on leave of absence during the second half of the 
current academic year. 

The afternoon lectures at the Royal Institution, 
London, were resumed on January 21, when Dr. F. W. 
Aston began a course of three lectures on Tuesday 
afternoons on ‘‘Isotopes”; on succeeding Tuesdays 
there will be four lectures by Sir William Bragg on 
“X-Ray Determination of the Structure of Cellulose 
and Siraiiar Substances,” and four by Dr. Charles 
Singer on “The Passage from Mediaeval to Modem 
Science,” On Thursday afternoons, beginning on 
January 23, were two leotures by Dr. H. A. Harris 
on “The Qrpwtb of Children in Heoltb and Disease,” 
one on February 6 by Dr. tl, U Smith Rose, on 


“Radio Direction Finding by Transmission and Re¬ 
ception,” and two by Mr. T. A, Joyce on “Architec¬ 
ture and the Industrial Arts of Pre-Spanish Amer¬ 
ica.” The Saturday afternoon lectures will include 
four by Sir Ernest Rutherford on “Atomic Nuclei and 
Their Structure.” The first Friday evening discourse 
was given on January 24, when Sir William Bragg 
spoke on “Cellulose in the Light of the X-Rays.” 
Succeeding discourses will probably be given by Lord 
Rayleigh, Dr. Leonard Hill, Professor A. F. Pollard, 
Professor G. I. Taylor, Mr. C. Tate Regan, Professor 
G. Elliot Smith, Mr. Seton Gordon, Sir Ernest Ruther¬ 
ford and others. 

Dr. Ludwig Prakdtl, professor of physics, me¬ 
chanics and thermodynamics, and director of the 
Kaiser Wilhelm Institute for Research in the Flow of 
Fluids at the University of Gottingen, will g^ve two 
public lectures on the fiow of gases and fiuids at the 
Carnegie Institute of Technology. On the first night 
his subject will be “Flow of Gases at VelociticvS above 
Those of Sound,” and on the second night he will 
speak on “Molecular Theory of the Elastic Hysteresis 
of Plastic Flow.” The great aerodynamic laboratory 
which he directs is widely known. The wind-tunnel 
in this laboratory is being taken as a model through¬ 
out the world. The tunnel being constructed now at 
the Carnegie Institute of Technology is patterned 
after the Gottingen type. Dr. Prandtl comes to 
Pittsburgh from the University of Michigan where he 
ba.s given a series of lectures. A dinner was given 
in Iiis honor at the Faculty Club of the University of 
Pittsburgh. 

The Abraham Flexncr Lectures for 1330-1931 will 
be delivered by Sir William Hardy, of the University 
of Cambridge. Sir William, who was knighted for 
contributions to science, has delivered the Croonian 
and Bakerian Lectures in England. lie is a past sec¬ 
retary of the Royal Society, and now is conducting 
experiments on the cold storage and preservation of 
foods for the British Government. He is director of 
the Low Temperature Research Station of Biochem¬ 
istry and Biophysics at Cambridge. The first scries 
of the Flexner Lectures was delivered last year by Dr. 
Heinrich Pohl, director of the Anatomic Institute of 
Hamburg, Germany. 

The Second International Congress on Malaria will 
bo held in Algiers, from May 19 to 21, 1930. Dele¬ 
gates of governments, of scientific institutions and so¬ 
cieties and physicians who wish to attend the congress 
are requested to register their names as soon as pos¬ 
sible with the Secr^tariat-G4n6ral du deuxi^me Con- 
gr^ internationale du Paludisme, Institut Pasteur, 
Algiers. French railways and steamship companies 
will aoeord favorable rates to those attending. Th3 
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secretary wants to know the numbers to be arranged 
for on ships in the MediteiTanean and lodged in 
Algiers. 

Thk first International Anatomical Congress to be 
held since the war will meet at Amsterdam next sum¬ 
mer from Augnst 4 to 9. 

The Annual Congress on Medical Education, Medi¬ 
cal Licensure and Hospitals will be held at the Palmer 
House, Chicago, February 17, 18 and 19, under the 
auspices of the Council on Medical Education and 
Hospitals of the American Medical Association. 

On January 14 there was held a meeting in the hall 
of the Franklin Institute, Philadelphia, to which were 
invited the advanced students in physics from Haver- 
ford, Swarthmore, Bryn Mawr and Villa Nova Col¬ 
leges, the University of JPennsylvania, the Moore 
School of Engineering, Delaware and Temple Uni¬ 
versities and Drexcl Institute. The meeting was ad¬ 
dressed by Dr. Herbert E. Ives, of the Bell Labora¬ 
tories, New York City, on Physics and a Large In¬ 
dustrial Organization,” and by Professor Karl T. 
Compton, of Pririceton University, on “Physics and a 
Large Univei*sity.” It is proposed to hold further 
meetings at which other opportunities open to stu¬ 
dents of physics will be discussed. 

The third annual conference of workers with the 
Phymatotrichum omnivorum root-rot of cotton and 
other plants was held on January 15 at the Kyle 
Hotel, Temple, Texas. A. B. Connor, director of the 
Texas Agricultural Experiment Station, presided at 
the morning session, and Dr. A. Q. McCall, chief of 
soils investigations of the U. S. Department of Agri¬ 
culture, Bureau of Chemistry and Soils, at the after¬ 
noon session. On Januaiy J6, the scientists and 
others at the conference visited the Blackland Sub^ 
station, near Temple, of the Texas Experiment Station 
system. I’orly papers were presented, giving the re¬ 
sults of work during the past year at the various 
state and federal stations where the disease is under 
investigation. These papers will be summarized in 
a forthcoming report in Phytopathology, 

Museum News reports that the British Museums 
Association has organized a permanent stall and 
established headquarters at 39 Alfred Place, opposite 
South Kensington Station, London. Sydney Frank 
Markham, M.P., has been appointed by the executive 
committee as permanent secretary and Miss Vera Cum¬ 
mings as full-time assistant to Mr. Markham. At the 
unanimous request of the committee Sir Henry Miers 
has accepted reelection to the presidency for the year 
1930-31. Mr, Markham plana to compile a directory 
of museums to include all institutions in the British 
Dominions. The establishment of a permanent organ¬ 


ization is made possible by a grant of £1|500 from 
the Carnegie United Kingdom Trust. The next an¬ 
nual conference of the association will be held in 
Cardiff, from June 23 to 27, 

The Rockefeller Foundation at the meeting of its 
Board of Dii'ectors last month appropriated the sum 
of $155,000 a year for two years beginning with the 
summer of 1930 to continue the support of post-doc- 
toratc fellowships in physics, chemistry and mathe¬ 
matics with the understanding that approximately 
$125,000 of this sum will be expended for the support 
of American fellows in the United States and about 
$30,000 for the support of American fellows abroad. 
At the same time the Rockefeller Foundation appro¬ 
priated the sum of $“20,000 a year for tw’o years be¬ 
ginning next summer for the support of American 
fellows in the biological sciences who wish to work 
abroad. 

Through the courtesy of the U. S. Government 
Bureau of Mines, the Canadian Department of Mines, 
Ottawa, has received the following motion picture 
films for free circulation throughout Canada: “The 
Story of Sulpliur^^ (2 reels); “The Story of Rock 
Drilling” (2 reels ); “The Story of Steel” (6 reels); 
“The Story of Gasoline” (3 reels); “Heat Treatment 
of Steel" (2 reels) j “Through Oil Jjands of Europe 
and Africa” (2 reels); “The Story of Dynamite” (2 
reels), and “Carbon Monoxide: The Unseen Danger” 
(1 reel). All these films are on standard (36 mm) 
stock, and all are non-infiammable except “The Story 
of Rock Drilling.” No charge is made for the rental 
of the films, but the borrower is expected to pay ex¬ 
press charges. 

A coRRESPONOBNr Writes; “The indefatigable Chilean 
naturalist, Dr. Carlos E. Porter, of Santiago, Chile, 
has announced the coming publication of a very large 
work entitled (translated) “Historical Review and 
Bibliography of Natural Science in Chile.” He is 
compiling under this title a work to be issued in 
eighteen volumes. These will contain brief biogra¬ 
phies of a large number of prominent men in the field 
of natural sciences, with their portraits, and over 
fifteen thousand bibliographic references relating to 
the anthropology, fauna, flora, geology, paleontology 
and mineralogy of Chile. They will contain also an 
abridged statement on all the biological work con¬ 
cerning applied zoology and botany as well as agri¬ 
culture, medical science and veterinary science. After 
the publication of all the eighteen volumes, supple¬ 
mentary volumes will be issued at intervals of four 
years. The work of South American naturalists is 
not OB well known in the United States as it ^ould 
be, and there can be no doubt that this great Work 
will be of much assiatance to all naturalists. 

Appucatioks for the Eastern feUowabip in anidyU^ 
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cal ohemisti7 provided by the J. T. Baker Chemical 
Company, which is of the value of $1,000, should be 
made before February 13, The fellowship is avail¬ 
able for students in any institution conferring the 
doctor’s degree in chemistry in the New England 
States, New York, Pennsylvania, New Jersey, Dela¬ 
ware and Maryland. The committee on award is as 
follows: N. H. Furman, Princeton University, chair¬ 
man; Gregory P. Baxter, Ilarvoa’d University; Philip 
E. Browning, Yale University, secretary; E. M. 
Chainot, Cornell University, and H. A. Fales, Colum¬ 


bia University. The Mid-Western Fellowship will be 
available for students in any institution conferring 
the doctor’s degree in chemistry in Illinois, Indiana, 
Iowa, Michigan, Minnesota, Ohio and Wisconsin. 
Applications may be sent by any member of the teach¬ 
ing staff who ia qualified to supervise a doctor’s dis¬ 
sertation. Further information may be secured from 
the committee: H. H. Willard, University of Michi¬ 
gan, Chairman; C. W. Foulk, Ohio State University; 
Stephen Popoff, Iowa State University; G. F. Smith, 
University of Illinois. 


DISCUSSION 


THE CENTRAL ASIATIC EXPEDITION 

We have been sorry for controversy which arose 
from tlie case of the Central Asiatic Expedition led 
by Dr. Roy Chapman Andrews, and the interpreta¬ 
tion given to this by Dr. Henry Fairfield Osborn as 
he wrote it in the September 27 issue of Science. 
We shall be much obliged if you can publish this 
letter and the accompanying statement for the infor¬ 
mation of American scientific public. 

The meaning and the reason of the proposed agree¬ 
ment (text already reported by Dr. Andrews) put 
forward by the Chinese committee are already ox- 
plaitiod in our statement of April 19, and need not 
be repeated. Certain restriction of extensive collec¬ 
tion by foreign expeditions and of the export of 
large amounts of scientific material is not without 
precedent in scientific world, and does not in<‘an anli- 
foreignism. The opinion of the Chinese committee 
is that such large expeditions should be allowed only 
on the condition of a close cooperation with Chinese 
scientific bodies and the retention of complete repre¬ 
sentative collection in China. Such has been the priix- 
ciple in the committee’s action dealing with all other 
foreign expeditions, while Dr. Andrews has tried to 
avoid Chinese participation before the autumn of 
1928 and always to obtain unconditional authorization. 

The committee is always ready to consider any 
practical proposal toward the solution of the problem 
and regrets to see the exaggerated meaning purposely 
given to the incident in order to disturb American 
opinion. It is hoped that Dr. Osborn, well known for 
his broad mind and sane judgment, and other Ameri¬ 
can scientists will find no difficulty in understanding 
the true Chinese attitude. 

The statement follows: 

Public opinion in China was aroused against the export 
of a large amount of important scientific material by 
the Oontral Asiatic Expedition from Chinese territory 
without any Chinese control or participation in preced¬ 
ing years. The ease is the more surprising that such 
®*t«aBive excavations were done under the cover of a 


passport for hunting only. Some negotiations took place 
and an agreement was reached in October, 1928, between 
this committee and Dr. Andrews, the leader of tlte Cen¬ 
tral Asiatic Expedition, providing certain conditions for 
the return of duplicate spocimeus and easts and the pos¬ 
sibility of organizing future expeditions under new con¬ 
ditions of cooperation to be agreed upon. 

At the beginning of February, 1929, Dr. Granger on 
behalf of the Central Expedition in a letter approached 
this committee for permission to launch a new paleonto¬ 
logical expedition to Inner Mongolia and proposed on 
his own initiative (1) to take two Chinese scientists on 
the expedition and (2) to return after study a complete 
set of duplicate specimens or casts of vertebrate fossils. 

These proposals wore carefully considered by this com¬ 
mittee in a full sitting of all its members present in 
Peking together with the members of the Peiping local 
committee. It was then decided that a draft agreement 
be made which, while giving full consideration to the 
scientific interest of the expedition, trie.s to provide for 
necessary safeguards of Chinese interest and cooperation 
in this important scientific enterprise. 

The full text of the proposed agreement is herewith 
appended. From the Chinese point of view a complete 
set of the fossils collected including unique specimens 
should bo kept in or returned to China after study. But 
in view of the largo expenses borne by the expedition 
and the scientific interest of the American Museum of 
Natural History in having representative specimens kept 
in Now York, the proposed agreement is so worded as 
to still make possible the transport of the bulk of the 
collection to America for scientific study on the con¬ 
dition that reprosentaiive duplicates of each species shall 
be returned to China which together with the easts (of 
those specimens which have no duplicates) will constitute 
a complete representation in China of the whole fauUa 
collected. 

As it was admitted by both sides from the beginning 
that some Chinese paleontologist shall take part in the 
field work on one band, and on the other hand the bulk 
of the collection should bo scientifically studied and de¬ 
scribed in America, the difficulty was immediately felt 
that there would be no scientific interest for the Chinese 
specialist who would only help in the collection and have 
no opportunlly of taking part in the real acientifie work. 
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To remedy this difficulty, it was thought desirable that 
one Chinese specialist shall be offered the opportunity 
of going to the American Museum to describe a part of 
the material which he has helped to collect. 

These proposed terms with the underlying ideas were 
put before the leaders of the Central Asiatic Expedition 
on March 26. These gentlemen, after some discussion 
and explanation, agreed in principle and went on dis¬ 
cussing the details, in the subsequent two meetings, as 
to how many (two or three) Cliinese representatives the 
expedition can take and how long (one or two years) 
would be necessary for tlie Chinese paleontologist to stay 
in America in order to accomplish some real work. The 
details 6f these questions were also mainly agreed upon 
and it was already understood that the expedition was 
making necessary preparations to leave, when Dr. An¬ 
drews, at the meeting of April 16 which was understood 
to be final, brought up the proposal that Article IV of 
Clause A (providing for the leaving in Gliina of speci¬ 
mens which can be readily recognized as duplicates with¬ 
out special study) sliould be entirely omitted unless an 
additional clause be inserted that Dr. Granger is to be 
the only judge of what is duplicate or not. In an 
extremely conciliatory spirit, the representatives of the 
committee assured Dr. Andrews that the committee 
already admits the necessity of studying most of the 
specimens in America; that the scientific authority of 
Dr. Granger in this mutter is unquestioned by the Chi¬ 
nese committee, and in any unlikely case of divergence 
of views full consideration will be paid to hia opinion. 
But they felt it beyond their power to accept any inser¬ 
tion which will admit absolutely no saying from Chinese 
side although they were quite willing to consider any 
other wording. On this point Dr. Andrews refused fur¬ 
ther discussion. 

The committee was surprised to read the news in Wed¬ 
nesday’s newspapers evidently given out from Andrews 
which is in many points contrary to facts. The com¬ 
mittee has fully considered tlm scientific interest of the 
American Museum; there was never question of paying 
as many as three Chinese scientists in America, and 
there was absolutely no now demand besides the agree¬ 
ment provisionally readied a fortnight ago. The com¬ 
mittee con not but feel sorry for the deadlock of the 
negotiations for which only the unexplainable sadden 
change of Dr. Andrews’ attitude is responsible and the 
utter distortion of facts in his news commonication which 
will not contribute to mutual good feeling. 

Sin Pjnoch’ang, 
General Secretary 

For the Chinese Committee of the Preset^ 
vation of Archeological Objects 

THE NATIONAL INSTITUTE OF 
PSYCHOLOGY 

Thb National Institute of Psychology was ineorpor 
rated in the District of Columbia on June 29, 1929^ 
by Hugh S. Camming, E, E. Sloason and Knight 
Dunlap. The steps whioh ]ed up to this ineorpora- 


tion were initiated by the Conference on Experi¬ 
mental Psychology, held at Carlisle, Pennsylvania, 
under the auspices of the division of anthropology 
and psychology of the National Research Council, and 
composed of representatives of the principal psycho- 
logical laboratories in the United States, which in¬ 
cluded among its final recommendatiouB the follow¬ 
ing: 

Be it resolved: That the Conference on Experimental 
Psychology of the National Eesearefa Council approve in 
principle the establishnient of a National Laboratory of 
Experimental Psychology, and the ostabliahxneiit of 
further Institutes of Psychology conweetod with uni- 
versitieB. 

To this end, be it further resolved, that this conference 
recommends that a Committee on Experimental Psychol¬ 
ogy be set up in the Division of Anthropology and Psy¬ 
chology of the National Research Council to promote 
intensive and continuous research on fundamental 
problems. 

It shall be the duty of this committee: 

1. To formulate plans and to seek financial support for 
a National Laboratory of Exporimental Psychology on a 
scale adequate for attacking fundamental problems of 
psychology calling for extensive equipment and special 
technique. 

2. To support the efforts of universities to establisli 
research institutes of psychology, each of which may be 
expected to study one of the fundamental problems of ex¬ 
perimental psychology, 

3. To consider any other means for the promotion of 
psychological research. 

This resolution was duly presented to the division 
at its annual meeting on April 21, 1928, and ap¬ 
proved by the following actions: 

Voted: That the chairman of the division recommend 
the appointment of a Committee on Experimental Psy¬ 
chology under the division. 

Voted: That the recommendation of the Carlisle Con¬ 
ference, looking toward the establishment of a National 
Laboratory of Psychology, preferably in the District of 
Columbia, and the furthering of psychological institutes 
under the auspices of the universitios be approved. 

The first of these two votes was in accordance with 
the usual procedure by whioh the establishment of 
new committees is recommended by the chairman of 
the division to the executive board or the interim com¬ 
mittee of the council. It was understood by the divi¬ 
sion that while the National Research Council might 
be willing to hold funds temporarily for the labora¬ 
tory, It could not, in consistency with its geuBtel 
policy, undertake the organization or control of »oy 
such laboratory. 

The committee on experimental pogrebotegy ves 
duly estabUsbed, its membm being Medieea 
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Harvey A. Carr, Knight Dunlap, Samuel W. Fern* 
borger and F* Lyman WgUb. At a meeting held on 
April 11,1929, the committee agreed upon the organ* 
izatian and incorporation of a National Institute of 
Payehology as a controlling body for the projected 
National Laboratory. 

This action waa reported to the annual meeting of 
the division on April 12, 1929, but no further action 
was requested from the division, since it seemed that 
the division had gone as far as it could officially go in 
endorsing the project. 

The details of incorporation were left by the com* 
mittee to the chairman of the division, the committee 
itself being precluded from acting as incorporators 
by the requirement of the District of Columbia that 
the majority of incorporators must be residents of 
the district. The committee prepared for the incor* 
porators an initial list of members and cooperated 
with the chairman and the legal adviser in drawing up 
a set of by-laws for the institute. 

The incorporators met on August 30, in Washing¬ 
ton, elected the initial list of members which had been 
prepared by the committee, elected a board of di¬ 
rectors, consisting of the members of the committee 
on (experimental psychology, with a president and 
sitcretary to serve until the organization of the board, 
and adopted the by-laws which in principle and in 
most details had been approved by the committee. 
The incorjiorators thereby relinquished their control 
over the corporation. 

The directors met at New Haven on September 4, 
11129, and elected officers as follows: Fresident, Knight 
Dunlap; vice-president, F. Lyman Wells; secretary 
and treasurer, S. W. Femberger. These with Madi¬ 
son Bentley and Harvey A. Carr are the board of 
directors. 

The essential provisions of the by-laws (which may 
be modified after one year) are as follows: 

1. Active membership is lestricted to fifty, who shall 
be qualified by research in experimental psychology. 

2. Members beyond the initial group elected by the in¬ 
corporators must be nominated by 80 per cent, affirmative 
vote of the active members, and elected by the directors. 

3. Members reaching 60 years of age cease to be active, 
and become honorary members. Other honorary members 
^ny be elected by the same procedure as that for the 
election of active members. 

Active members who fail to publish significant re¬ 
search within a certain period of time become associate 
members. 

These pTOvisions are somewhat drastic, and are 
frankly experimentaL It is easy to widen qualifica¬ 
tions for membership, extend age and number limits 
otberwiae lateen reatrietione when such lesisening 


is clearly advisable. The opposite procedure, how¬ 
ever, is much more difficult, and the committee de¬ 
sired to be on the safe side. 

It should be said that before setting the numerical 
limit of 60 (which includes associates, but not honor¬ 
ary membei^), the committee canvassed the list of 
American psychologists, and taking into account the 
ages of the Initial group of members and their dates 
of elevation to honorary membership, saw no prospect 
of the membership of 50 being filled for many yfsars. 
The nominating requirement of 80 per cent, affirma¬ 
tive vote of the members may be too high: that point 
can be determined in practice. 

The authority of the directors, as granted by the 
articles of iucorporation, is high and may be said to 
be autocratic. This feature is the result of compe¬ 
tent legal advice, which has pointed out that no cor¬ 
poration otherwise constituted could command finan¬ 
cial confidence, or bo able to function adequately in 
case of war or other emergency. It is clear, however, 
that the affairs of the institute are really in the hands 
of the membership as soou as the members are organ¬ 
ized, and no directorate would be able to maintain a 
policy opposed to the will of the membership. The 
institute, in short, is republican, so that the members 
are guaranteed the continual dignity and responsi¬ 
bility of the institute and satisfactory guardianship 
of its pn>perty and policies. 

The ultimate plan of the directors of the institute, 
subject to approval by the membership, is the estab¬ 
lishment of a laboratory either in the District of 
Columbia or immediately adjacent thereto, in which 
there shall be provision for a permanent staff and 
adequate equipment for research in human and ani¬ 
mal psychology. It is deemed possible through such 
provision not only to undertake the solution of prob¬ 
lems too large in time and equipment required to be 
handled by university laboratories, but also to foster 
the development of a 3real comparative psychology. 
Provision for temporary staff appointments are also 
contemplated, so that integration with other labora¬ 
tories will be promoted, and individuals can be offered 
opportunities to complete at the National Laboratory 
research which has been begizn elsewhere. If, even¬ 
tually, temporary appointments from abroad can be 
provided, the institute should become maximally effi¬ 
cient in the promotion of research in the United 
States. The institute is legally empowered to advanese 
scientific work in psychology by publication and all 
other appropriate means. 

Knight Dunimp 

THE BRIGHT METEOR OF JANUARY 3 , i9aa 
At approximately 5; 59 A. M., Eastern Standard 
Time, on January 3, a brilliant meteor or firebaH 



132 


SCIENCE 


[Vou LXXI, No. 1831 


flashed across southern Ontario and northern Ohio, 
and possibly regions farther south. It was seen by 
the writer from Ann Arbor, Michigan, and was re¬ 
ported from Cleveland as having been seen in western 
Pennsylvania. It left a reddish train, parts of which 
were visible for some seconds. The brilliancy of the 
meteor lasted perhaps three seconds as seen by the 
writer, and was equal to that of a very bright flash 
of lightning, the surrounding landscape being strongly 
illuminated. The wiiter did not see the entire path, 
because a building obstructed the view. An observer 
in Detroit states that the meteor burst into a number 
of fragments. His data, coupled with the writer’s 
obseiwations, would appear to indicate that the burst 
occurred over central or southern Ohio. 

The writer is desirous of obtaining as much infor¬ 
mation as possible concerning this body. Such data 
should include the altitude and azimuth of the point 
of burst or of the mid-point or ends of the luminous 
train or all these, if possible. The apparent angle 
between the path or train and the vertical should be 
given. The best kind of observation would be a plot 
of the apparent path of the meteor relative to identi- 
flable stars. Even rough values, if obtained at points 
one hundred miles or more from Ann Arbor, would 
be of value, and observations of the meteor passing 
directly overhead, or nearly so, are also desirable. It 
is evident that a person need not know even the 
barest rudiment.s of astronomy in order to furnish 
some of the data mentioned. Undoubtedly many who 
saw it have refrained from giving any notice of it 
because they feel that their observations would be of 
no value. 

If the observer recalls the place where he stood 
when the meteor was seen and remembers the relation 
of its path to the neighboring tenestrial objects, he 
may be able to determine fairly reliable data by 
going again to the point of observation with a transit 
or clinometer and compass, or even with no instru¬ 
ments at all except his eyes and a little good judg¬ 
ment. From some localities even the bare statement 
that the meteor was seen to burst in the northern sky 
would be of value, since it would set a limit to its 
flight. 

If enough information can be obtained it should be 
possible to calculate the orbit of the meteor, both 


relative to the earth and to the son. The point of 
burst especially should be well determined, and it 
might be possible to indicate within rather close limits 
the area within which fragments might be found, 

Dsax B. McLauouijn 

Detroit Observatouv, 

Akn Arbor, Michioak 

SYNCHRONOUS FLASHING OF FIREFLIES 

SYNOFniONors flashing of fireflies is noted in the 
Philippines December 6, and with the seven preced¬ 
ing notes published in Science since E, S. Morse 
raised the question February 4, 1916, the phenome¬ 
non has been frequently recorded. Since none of 
these references mention Mexico I call attention to 
Terry’s Guide, page 508: 

'‘A singularly beautiful insect is found in and near 
the Palonque ruins,’* Then follows a quotation from 
early Spanish chroniclers and statements: “This in¬ 
sect, which is common to the tropical forests border¬ 
ing the Gulf of Mexico, belongs to a family of beetles 
known as the Elateridae, and is called by the Indians 
cucuji, . . . The insects congregate by the thousands 
on certain forest trees, and as if at a given signal 
simultaneously flash their lights; then darken them 
and flash them again,” etc. 

B. H. Mebkiix 

BUSUANGA HERRE, NEW GENUS 

This genus is distinguished from other genera of 
the Belonidae by the anterior extremity of the man¬ 
dible, which extends beyond the snout and terminates 
in a thick, spongy, somewhat flexible tip, much thicker 
than the rest of the mandible and forming a continua¬ 
tion of the upper proflle of the beak. 

The type is Busuanga philippina Herre. It has 
been described and figured as Tylosurus philippinue 
Herre, in Philippine Journal of Science 35 (1928), 
31, plate 2, and in Philippine Journal of Science 36 
(1928), 228, plate 3. 

Busuanga, from the island where the fish was first 
found. Busuanga is one of the Calamianes, an island 
group in the Philippines between the Sulu and China 
Seas. 

Albebt W. Hebrb 

Zooloot Museum, 

Stanford Univkesitt 


SCIENTIFIC BOOKS 

The Problem of Krakatoa as Seen by a Botanist, by a terrific eruption, has greatly interested botanistfl 
By C. A. BACKER, formerly government botanist ever since Treub published his observations on revcge- 
for the flora of Java. For sale by Martinus tation. This universal interest was due to the faflt 
Nijhoff, The Hague. 18 by 26 cm. 299 pp. that it was considered certain that the original flora 

The volcanic island Krakatoa, devastated in 1883 and fauna had been wholly destroyed by the 
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Hence it wan eonudered that Krakatoa presented an 
exceedingly rare opportunity for tracing the coloniza¬ 
tion of new soil by living beings. 

Backer, who bos been interested in the problem for 
many years, having studied the new vegetation on the 
spot as long ago as 19Q8, now comes forward with a 
critical review of all the work that has been done on 
the ‘*iiew” bora. 

As, unfortunately, so often happens in the progress 
of science, Backer now finds that the observations of 
the first years upon which all subsequent work must 
be predicated were neither exact enough nor extended 
enough to support the conclusions that have been built 
upon them. Treub and the other early workers appar¬ 
ently assumed, without considering it necessary to 
exunane thoroughly, that so violent an eruption must 
necessarily have destroyed all vegetation and left the 
island sterile throughout. Certainly they did not ex¬ 
plore all parts of the island or even representative 
habitats of all sorts but confined their attention to 
relatively small areas in the lowland. And certainly 
they did not submit any detailed data supporting their 
assertions of complete steiiiization. 

Backer now points out a number of circumstances 
which make it seem probable that the new vegetation 
consisted largely of holdovers rather than entirely of 
immigrants. 

His reasons for this conclusion are three: 

(1) The hot ejecta never accumulated on the steeper 
partH of the island but rolled off to the fiats leaving the 
slopes relatively little injured. 

(2) Plants large enough to be observed from the 
deck of a ship were seen on the slopes within three years 
after the eruption. (These were not examined close up 
And it was many years before the volcano was actually 
ascended.) 

(3) While the flora of the strand demonstrably coH’ 
sisled of water-borne pioneers, the flora of the heights 
was of very different complexion. No careful studios 
have ever been made to determine its origin. 

The ferns which played an important part in the 
colonization of the lowland back of the strand may, 
Backer thinks, quite as likely have come from adjacent 
cliffs os from a distance. 

As to the probable weight of Backer^s criticism the 
reviewer may add that his own experience at Katmoi 
showed that the most careful investigation is neces¬ 
sary before it may be safely concluded that a vol- 
panic territory has'been completely sterilized. In 
Katmai Valley abundant plants of many species come 
up from old roots in places which had been buried 
under several feet of a^ for three years and were 
later cleared by flood waters* One such habitat was 


found well up the slopes of the volcano and others at 
its foot. Certainly we would not have believed it 
possible for plants to survive under such conditions 
if we had not demonstrated it. In view of the simi- 
laxity in character of the two eruptions it would seem 
likely that plants also survived here and there on 
Krakatoa. 

As a result of his critique Backer concludes: 

(1) It ifl not at all proved that by the eruption of 
1883 all vegetable life on Krakatoa was destroyed. 

(2) Even if this could bo proved, we know—with the 
exception of the littoral flora—nothing at all about the 
manner in which the new vegetation has appeared. Only 
guesses without scientific value have been made but no 
reliable observations or experiments. 

(3) Therefore, the Krakatoa problem can neither now 
nor in the future either be proved or solved and is of 
no importance at all for botanical science. 

Robert F. Qrioos 
The Geoeue Washington University 

Die Biologic der Moore, By 0. Harnisch. Bd. VII 
of Thieneraann^s Binnciigewasser, 1929, 146 pp., 
3 pL, 30 figs. Published by E. Schweizerbari^sche 
VerlagsbuchhandluHg, Stuttgart, 

A MOOR is defined as a continuous tract of land 
from whose moisture-loving plants there is forming 
(a living moor) or has formed (a dead moor), under 
the infiucncc of terrestrial or telluric water, a massive 
accumulation of decomposition products rich in car¬ 
bon. European moors have been studied extensively 
during the past two decades, and a considerable vol¬ 
ume of literature dealing with this field of science 
has been published. The present volume gives a good 
rdsum^ of the more important results contained in 
these publications. The ecological phases of the sub¬ 
ject are especially emphasized. 

Moors are discussed under two general heads, (1) 
as habitats and (2) the plant and animal societies 
that are found therein. The character of a moor os 
a habitat is determined largely by the character of 
the water supply; that is, whether the water holds 
a large or a small amount of mineral salts in solution 
which will serve as plant food material. The quantity 
of salts, in turn, is dependent upon the character of 
the rocks with which the water has come into contact. 
The amount of salts also determines whether the moor 
is eutrophic or oUgotrophio. The abundance of the 
water supply, the temperature, the light intensity and 
the hydrogen-ion concentration are important factors 
also. By means of the method of pollen analysis the 
liistory of a moor from the time of its formation to 
its present stage may be ascertained, 
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Under life societies, the author takes up first the 
life of the ponds and pools that occur in moors. The 
'algae, protozoa, rotifers and Crustacea of the open 
waters are considered as well as the bottom fauna. 
The population is made up of ubiquitous forms and 
of those that are rather closely restricted to habitats 
of this character. 

The moss turf usually holds a great deal of water 
which is well populated with a great variety of char¬ 
acteristic forms of algae, rhizopods, Tnrbellaria, 
rotifers and nematodes. In high moors the popula¬ 
tion is much smaller and the variety of organisms is 
rather limited. There is also a characteristic air- 
breathing fauna which shows conKiderable variation in 
■composition in the different kinds of moors. 

A bibliography of .178 titles is given. 

C. JuuAY 

Wisconsin Geolooical and Natural 
History Survey 


leones l^lantarum Sinicarum, By H. H. Hn and W. 
Y. Chun. Faso. 2, pp. 1-60, pL 61-100. The 
Commercial Press, Shanghai, 1929. 


This folio work prepared under the auspices of the 
Science Society of China and the department of 
botany, National Central University, Nanking, re¬ 
flects distinct credit on both the authors and the pub¬ 
lishers. Detailed descriptions in both English and 
Chinese of fifty indigenous species, together with im¬ 
portant synonyms, geographic distribution, etc., are 
given. The figures, drawn natural size with enlarged 
details of the essential parts, are well executed and 
graphically represent the several species, many of 
which are here figured for the first time. The work 
is one that should be consulted by all botanists inter¬ 
ested in the Chinese flora and in the prei)aration of 
monographic treatises. 


E. D. MERtUIiL 


UNIVEitSITY OF CaTAFORNIA 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CHART ILLUSTRATING THE HISTORY OF 
BIOCHEMISTRY AND PHYSIOLOGY 

May T be permitted to call the attention of the 
renders of Science to a recently publishfnJ chart 
dealing with the history of the twin sciences of 
physiology and biochemistry t 

This chart, which has been reproduced from the 
original by a lithographic process, gives a two-dimen¬ 
sional acijount of the historical development of these 
and cognate sciences. Tlie arrangement is that of a 
graph, the vertical scale being in years and running 
from 1460 to 1900 with ten-year intervals marked 
off by horizontal lines. The lives of individual inves¬ 
tigators are represented by continuous vertical lines 
beginning at the date of birth and ending at the 
date of death. Beside each such line is the name of 
the investigator in capital letters, with special signs 
indicating the university in which he was professor 
or the town where he worked. The vertical divisions 
group the investigators into anatomists, physiologists, 
biochemists, chemists, zoologists and philosophers. 
Diagonal wavy or dotted lines indicate relationships, 
controversies and succession in professorial chairs, 
and in this way also the main streams of intellectual 
influence are shown. At the date of publication of 
an important book or memoir, a thin horizontal line 
leaves the life-lino of the investigator in question and 
leads to the title followed by a short description of 
the book. In addition to these descriptions there are 
quotations and notes interspersed throughout. In 
order to give an idea of contemporary events, the 
Jives of men not biologists are shown in a separate 


column, e.//., Galileo, Cervantes, Montaigne, Erasmus, 
Browne. Certain wars are also represented by ver¬ 
tical lines; the founding of associations such as the 
Royal Society is marked, and the beginnings of scien- 
tifle jounials noted. Before 1450 there is no regular 
time-scale, but the achievements of classical antiquity, 
the Hellenistic age and the dark ages are briefly re¬ 
ferred to. The chart may be said to give a wide and 
detailed survey of the history of biochemistry and 
physiology, but its interest for biologists in general 
is considerable, as before 1800 the fields of study were 
not clearly differentiated, and until then the chart is 
practically a history of biology as a whole. 

JOSKTH NkEDHAH 

Biocheuical Laboratory, 

University or Caicbridoe 

FIXING THIN BLOOD SMEARS FOR STAIN¬ 
ING WITH IRON HEMOTOXYLIN 
AND WITH GIEMSA'S STAIN 
The writer was unable to make satisfactory iron- 
hematoxylin preparations of blood smears that were 
fixed by the methods commonly in use because the 
erythrocytes retained this stain very tenaciously and, 
when they were finally destained, the chromatin of 
intracellular blood parasites was found to be likewise 
destained. The following modifications of well-known 
methods have, however, been made with succeas* Thin 
smears were dried in the same way as for Giemsa^a 
preparations and fixation was oompleted by immer¬ 
sion in Schaudinn's alcoholic sublimate solution With¬ 
out acetic acid. The erythrocytes did not then take 
the hematoxylin, whereas the intiweeUttiar blood 
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sites stained Trell. Is slides thus treated the cyto- 
logieal details of Babesia bigemina were brought ont 
very clearly. Good results with iron-hematoxylin 
have also bees obtained following wet fixation by 
formaldehyde. For this purpose the thin smears were 
dixipped into a coplin staining jar that contained 
about 3 cc of 40 per cent, formalin and wore then 
treated with alcoholic sublimate as for dried smears. 
The erythrocytes took the stain but were dostained 
uasily. It has been found diificult to make good dried 


smears of the blood of anemic cattle. This was espe* 
ciaUy the case when a high relative humidity retarded 
drying. The erythrocytes of such smears appeared 
full of air bubbles when examined under oil immer¬ 
sion, This difficulty has been overcome by the use of 
the wet formaldehyde fixation described above. Blood 
and blood parasites thus fixed stain well in Qiemsa’s. 

Chab, W. Kees 

Louisiana BxricaxNSNT Btation, 

JXANEaSTTX 


SPECIAL ARTICLES 


A NEW BASIS FOR FERTILIZER 
EXPERIMENTS 

EAZiLv in this century, Mitscherlicb, the German 
experimenter of Konigaborg, had discovered that the 
equation expressing the relation between yield of a 
crop and increase in the amount of a growth factor 
iiinde available to the crop has the form 

y:rA(l-e'^) (1) 

in which y is yield per acre, x is the quantity of the 
growth factor available, A is the maximum yield 
obtainable by the use of any amount of the factor 
ami k is a constant. 

Some years later, the writer, without knowledge 
of MiLsclierlich’s work—I was not then interested in 
this field of research—discovered that this law has the 
form 

y = A(l^B>) (2) 

in which y, A and i have the same significance as in 
(J), while B is the ratio of a decreasing geometric 
scries the terms of which are the increments of y cor¬ 
responding to successive equal increments in x. I 
was also able to show that the of the Mitacheidich 
formula lias the same significance as the R of my 
formula. 

The German mathematician Baule pointed out, and 
Mitscherlich confirmed the same experimentally, that 
when two or more growth factors are varied simul- 
Uueously, this equation assumes the form 

y = A(1-E^.,) (1-B^..) (3) 

in which Xj represents the quantity of the first growth 
factor, Ej the ratio of the series of increments in yield 
due to increases in this factor; Xg and R, have a 
similar relation to the second growth factor; and 
\ to the third, and so on, 

liquation (3) applies to plants grown in water or 
sand cultures, in which the only amonnts of the first, 
ete,, factors ayailahle ore those supplied by 
oxperimenteiv whiefa ore therefore measurable 


directly. The purpose of the present preliminary 
note is to point out that in field experiments, on a 
soil containing n, p and k available units per a{jro 
of nitrogen, phosphoric acid and potash respectively, 
the above formula takes the form 

(J-R (4) 

and, further, to show how, with results from three fer¬ 
tilized plots, with suitable check plots, with sufficient 
replication to make the results reliable and with suffi¬ 
cient repetition from year to year to eliminate aea- 
aonal variations in yield, it is easily possible to cal¬ 
culate the values of the four constants A, n, p and 
k (the constants Rj, Ro and are known from 
Mitschcrlich’s work) in equation (4), and then to use 
this equation for calculating the yield to be expected 
from the application of any quantities whatever of 
the three fe.^rtilizer ingredients, nitrogen, phosphoric 
acid and potash. The addition of other growth fac¬ 
tors to the list requires only the addition of a single 
experimental plot for each factor, and, of course, the 
determination of the value of R for that factor. 
Mitscherlich has shown that the value of R is the 
same for all crops and all soils for a given growth 
factor when the unit of the growth factor is properly 
chosen. 

The fertiliser treatment necessary on the four plots 
(three fertilized and one check plot) is shown in the 
following tabular statement: 


Units of fertilizer per acre 

N P,0, K,0 Yields 


Plot 1.. 

a 

0 

0 

yi 

2. 

0 

b 

0 

y. 

" 3. 

0 

0 

0 

y* 

“ 4. (Check) 

0 

0 

0 

y4 


in which a, b and c are the respective amounts of 
nitrogen, phosphoric acid and potash, in units of 100 
lbs. per acre, applied in fertilizer on the plots. The 
values o£ a, b and c should be such as to give oonsid- 
erabte effieet on yield so aa to lessen the percentage 
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of experimental error^ yet ahould not be so lai^ge as 
to cause the results to lie far out on the nearly hori- 
aontal portion of the yield curve. These quantities 
are best determined by preliminary tests with the 
growth factors in question. 

The four observation equations which, by propcjr 
substitution in (4), these four exf>erimental plots 
give are 

Plot 1. y. = A(l-R,n^-) (5) 

‘‘ 2. y, = A(l-R,n) (1-R,p*b) (6) 

“ 3. y, = A(l-Il,p) (1-R.k-e) (7) 

4. y, = A(l-R,H) (1-R,P) (1-R,k) (8) 

Dividing (5) by (8) 

y, l~}l,nu 
y* 1-Rib 

Prom this equation the value of n is easily found. 

In a similar manner the values of p and k are 
found. The value of A is then found by substitution 
of the known values of n, p and k in (8). Equation 
(4) is then available for calculating the yield to be 
expected from any amounts of nitrogen, phosphoric 
acid and potash applied as fertilizers. 

This matter will be presented in detail in a paper 
soon to be offered for publication, 

W. J, SPIUrMAN 

Wasuinoton, D. C. 

THE EFFECT OF UNILATERAL SECTION 
OF THE MIDBRAIN UPON COSTAL 

MOVEMENTS OF RESPIRATION 

I WISH to add to an earlier statement^ some recent 
results of unilateral section of the midbrain combined 
with unilateral division of the dorsal roots of the 
thoracic spinal nerves. 

Cats were used throughout the experiments. Ee- 
spiratory movements were recorded by tambours at¬ 
tached to Crile stethographs. One stethograph placed 
well up on the chest measured costal movements j the 
other, at the level of the diaphragm, measured dia¬ 
phragmatic movements. 

Experimental procedures and results were as fol¬ 
lows: (1) Section of the dorsal roots of the spinal 
nerves in the thoracic region of one side, followed by 
section behind the inferior colliculus of the opposite 
side, (2) Section behind the inferior colliculus of 
one side, followed by section of the dorsal roots of 
the spinal nerves of the opposite side. (3) Section 
of the dorsal roots of one side, and of the inferior 
colliculus of the same side, 

(1) Unilateral section of the dorsal spinal nerve 
roots in the thoracic region produced some slowing 

1 P- H. Pike and H. C. Coombs, Scikncb, 66; 691-692, 
1922, and the papers there cited. 


of the re^iratoxy rate and some diminution in ampli¬ 
tude of the costal respiration, but neither of these 
changes was as marked as when the dorsal roots of 
both sides were divided. Complete cessation of the 
costal movements was observed on the side on which 
section of the dorsal roots had been done. The move¬ 
ments of the other side wore unchanged, but naturally 
the amplitude recorded was not as great as normal. 

In doing unilateral section of the midbrain behind 
the inferior colliculus, the skull was trephined over 
the tentorium, and, guided by the tentorium, a knife 
was slid perpendicularly down its caudal surface, 
cutting the mid brain just below the inferior collicu¬ 
lus. Hemorrhage was controlled by means of bone 
wax. The extent and location of the lesion were de¬ 
termined at autopsy. The result of unilateral section 
was to slow somewhat the respiratory rate and, in 
some cases, to diminish costal respiration, particu¬ 
larly on the side of the lesion. Diaphragmatic respira¬ 
tion was adequately maintained at all times. Uni¬ 
lateral section of the midbrain below the inferior 
colliculus, then, appears not to interfere greatly with 
the respiratory rhythm. 

When, however, section behind one inferior col¬ 
liculus is followed by section of the dorsal roots of 
the thoracic nerves on the opposite aide, costal respira¬ 
tion of both sides disappears, such slight excursions 
of the tambour lever as are shown being induced by 
the diaphragmatic contractions, 

(2) When the procedures are reversed, the same 
result is obtained as in the preceding series. True 
costal respiration disappears. 

(3) When both operations are done on the same 
side, costal respiration on that side only disappears. 

These results appear to show that: (1) The central 
station in the midbrain for afferent respiratory im¬ 
pulses from the dorsal roots of the spinal nerves is 
ipsilateral. (2) Costal respiration only is affected by 
section of the dorsal spinal nerve roots, or by section 
behind the inferior colliculus. 

Heusk C. Coombs 

Depaetmekt or Physiology, 

New Yokk Homeopathic Medical 
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THE AMERICAN ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE 

REPORTS OF THE DES MOINES MEETING OF THE AMERICAN ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE 

GENERAL FEATURES 

The DeB MoineB xueeting of the American Asso* 
(^iation for the Advancement of Science was held 
from Friday, December 27, 1929, to Thursday, Jan¬ 
uary 2, 1930. This was the eighty-girth meeting of 
the association and the second one to be hold in tho 
«tate of Iowa, tho first having occurred at Dubuque 
in August, 1872. The preliminary announcement of 
the Des Moines meeting appeared in a special issue 
of SoiBifCB for November 29, 1929. The gessions of 
the association and the aasooiated sooietieB were nearly 
ull accommodated in hotels and other down-town 
buildings, all within a few blocks of one another. 
There was no snow and the weather throughout con¬ 
vocation week was uniformly fine and unusually warm 
for the geaaon. Arrangements and facilities were gen- 
l^rally unsurpassed and the meeting was successful 
in every way. 


AND ASSOCIATED SOCIETIES 

The president for this meeting was Robert A. Milli¬ 
kan, director of the Norman Bridge Physical Labora¬ 
tory, of the California Institute of Technology, at 
Pasadena. As most readers know, President Millikan 
is one of the greatest leaders in physical research 
and in tho advance of science and education. On 
Sunday afternoon he delivered a remarkably valuable 
and inspiring address on the importance of science 
to humanity. It was given in the Shrine Temple audi¬ 
torium, before a very large audience. This address 
appears in the February issue of Scribner^a Magazine, 

REGISTRATION 

Eighteen hundred and eighty persons registered at 
the Des Moines meeting, but the actual attendance 
was much laxger. The reaidenoo distribution of those 
who registered is shown in the accompanying list. 
Altogether, about one hundred and ninety scientific 
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seesiotiLB were held and about twelve buadiied and 
thirty papeirs and addresses were delivered. These 
were distributed among the sciences approximately as 
follows: Mathematics, 48; physics, 60; chemistry, 18; 
astronomy, 16; geology and geography, 40; xoology, 
305; botany, 263; ecology, genetics, etc,, 94; anthro¬ 
pology, 14; psychology, 35; social and economic sci¬ 
ences, 21; historical and philological sciences, 9; engi¬ 
neering, 21; metlical sciences, 16; agricultural sciences, 
204; education, 38; science in general, 24. Many so¬ 
ciety dinners, luncheons and smokers were held, with 
excellent attendance. 

BEGISTaATION AT DES MOINES BY STATES AND PROVINCES 


Alabama -. 6 Nebraska —. 74 

Arizona _ 4 Nevada -..—... 1 

ArkaiiBOB . 7 New Hampshire - 4 

British Columbia.--.-. 2 Now Jersey -- 17 

California .- 22 New Mexico - 2 

Colorado .-. 26 New York_ 78 

Connecticut . 14 North Carolina -- 6 

Delaware .-.- - 3 North Dakota - 10 

District of Columbia.- 44 Ohio —.—-- 58 

Bngland . 1 Oklahoma - 24 

Florida ... - — 0 Ontario ---— - 6 

Georgia . 2 Oregon —.—. 4 

Idaho _ 1 Pennsylvania - 38 

Illinois .. 170 Philippine Islands— 2 

Indiana _ 61 Porto Eico .—.. 2 

Iowa (Des Moines ex- Quebec .—.. 2 

chided) _ 811 Rhode Island - 2 

Des Moines__- 262 South Carolina.. 1 

Kansas . 76 South Dakota- 12 

Kentucky __ 11 Tennessee --— 16 

Louisiana .. 12 Texas .—.— 28 

Maine _ 9 Utah . 4 

Manitoba _ 5 Vermont .—.— 0 

Maryland ... 21 Virginia — -.— 8 

Massachusetts - 84 Washington .-. 6 

Michigan -.- 65 West Virginia - - 6 

Minnesota _... 97 Wisconsin -.— 107 

Missouri _ 95 Wyoming —. 6 

Mississippi- 11 - 

Montana _ 4 Total - 1,880 


THE LOCAL COMMITTEE AND REPRESEN¬ 
TATIVES OF SECTIONS 
The General Local Committee for the Des Moines 

meeting was made up as follows: 

D. W. Morehouse, president of Drake University, geiierttl 
chairman of the local oommitiee. 

J. W. Btudebaker, vice-chairman; superintendent of the 
Des Moines public schools. 

L. B. SviNNEY, vio€‘Chaiirman ; Iowa State College, Ames, 
Iowa. 

G. £. Hamilton, ecoretary of the general committee and 
chairman of the special eojrmittee on hoUUt dinners, 
etc,; Des Moines Convention Bureau. 


WAi;n» L. BiKBSZNO, chairman of the special ecnmiiteae 
on finance and local memhersHip; 1210 Bankers Trust 
Building. 

T. J. Eumonbb, chairman of the special committee on 
news service; Iowa Tuberculosis Association, 518 
Frankel Building. 

£. C. Lytton, chairman of the special committee on per¬ 
sonnel and Tegisiraiion; Drake University. 

Henry Nollen, chairman of the special committee on re¬ 
ception and entertainment; Equitable Life Insurance 
Company of Iowa, Equitable Building. 

C. L. Pye, oAoirmon of the special committee on meetieig 
plaocSf equipment and exhtbiU; Iowa State Teachers 
Association, 416 Shops Building. 

B. C. WooLMAN, chairman of the special committee on 
local transportationf in/ormalicw, etc.; Inde* 

pendent School District, 629 Third St. 

The following named persons served as local repre¬ 
sentatives of the several sections of the association; 

Section A (Mathematics)^ I. F. Neff, Drake University, 
Des Moines. 

Section B (Physics)^ P. S. Helmick, Drake University, 
Des Moines. 

Section C (Chemistry)f A. J. Eider, Diake University, 
Des Moines. 

Section D (Astronomy), D. W, Morehouse, Drake Univer¬ 
sity, Des Moines, 

Section E (Geology and Geography), Jas, H. Lees, Iowa 
Geological Survey, State House, Des Moines. 

Section F (Zoological Sciences) y L 8. Eosa, 1308 27th St., 
Des Moines. 

Section O (Botanical Sciences), I. E, Melhus, Iowa State 
College, Ames. 

Section E (Anthropology), Sherman Kirk, Drake Univer¬ 
sity, Des Moines. 

Section I (Psychology), E. H. Sylvester, Drake Univer¬ 
sity, Des Moines. 

Section K (Social and Economic Sciences), Herbert W. 

Bohlman, Drake University, Des Moines. 

Section L (EistoricaZ and Philaiogicdl Sciences), Olya- 
thus B. Clark, Drake University, Des Moines. 

Section M (Engineering), Anson Marston, Iowa State 
College, Ames. 

Section N (Medical Sciences), John H. Peck, 1222 Bank- 
ere Trust Bldg., Des Moines. 

Section 0 (AgricidPure), Mark Thornburg, State House, 
Des Moines. 

Section Q (Education), W. F, Barr, Drake University, 
Des Moines. 

Representative for Organieations Not Belated to Any Par¬ 
ticular Section, Jean Carroll, Meredith PubUcationa, 
Das Moines. 

The gencraJ committee and its subcommittees, aided 
by the local representatives, performed a very 
service to American science in caring for the imni' 
merable details of arrangements for the iheeting* 
That this meeting occurred in Des Moines was pri' 
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marily due to the efforie of Dr. D. W, Morehoofle, 
president of Drake University, who first presented 
invitations from Des Moines at the second Toronto 
meeting^ in December, 1021. In his proposal for a 
meeting in Des Moines Dr. Morehouse was imme¬ 
diately supported by the Iowa Academy of Science, 
which is affiliated with the Ameiioan Association, by 
the Des Moines Chamber of Conuneroe, by his own 
Drake University and by the City of Des Moiuos 
end its institutions and organizations, as well as by 
the local preas and many people of Des Moines. Mr. 
George E. Hamilton, secretary of the Des Moines 
Convention Bureau, gave very freely of his time and 
energy through the months preceding the meeting, 
mling as secretary of the general local committee and 
iiH chairman of the subcommittee on hotels. The con¬ 
vention bureau's staff devoted themselves to the work 
ol‘ preparing for the meeting. The great devotion of 
tho chairmen of the subcommittees is greatly appre¬ 
ciated, Each of these chairmen had special charge of 
a j/oi-tion of the preparations and a fine spirit of very 
Buccessful cooperation was shown. Drake University 
und the Iowa Academy of Science were the prime 
movers in making this meeting possible. The Iowa 
State Legislature made a special appropriation to 
enable the academy to take a leading part in under¬ 
writing the local expenses. But Dr. Morehouse said 
thui the host for the meeting was really the City of 
Dea Moines and the State of Iowa, The well-known 
Iowa State College aided greatly, and several sessions 
of the meeting were actually held in the nearby city 
of Ames, where the college is located. 

THE A, A. A. S. PRESS SERVICE AND THE 
PRESS 

The Press Service of the American Association, a 
nt'wly organized service of which Mr. Austin H. 
Clark, of the U. S. National Museum, is director, Has 
operated throughout the year in the very important 
work of bringing science news to the people through 
the newspapers. For more than a month before the 
nipcting Mr. Clark devoted a large part of his eneigy 
and interest to the exacting task of preparing press 
releases of the manuscripts of papers that were to be 
delivered at Des Moines. As in recent years, the per¬ 
manent secretary's office sent a special request to each 
person whose name appeared in the program manu¬ 
scripts as these came from the society and section 
Kocretaries, each author being asked to send imme¬ 
diately two copies of his paper, or at least two copies 

an abstract, for use by the Press Service. A very 
number of those wim presented contributions 
and addreeses at Des Moines were prompt in oomply- 
with this request and an atmsuaUy large amount 
exceptionally excellent material was in Mr. Clark's 


hands several weeks before the opening of the meet¬ 
ing. This material was worked over and mimeo¬ 
graphed when necessary, the release date being clearly 
marked in each instance, and the resulting news¬ 
paper releases were made available to the representa¬ 
tives of Science Service and the other news organiza¬ 
tions in time so that unusually good stories were pre¬ 
pared and distributed to the great dailies long befo 2 W 
the papers were actually presented at the meeting. 

The Press Service of the association had the cordial 
cooperation of Mr. Watson Davis and the other mem- 
bora of tho staff of Science Service, in the direction 
of which the American Association is joined with the 
National Academy of Sciences and the National Re¬ 
search Council. The representatives of the other 
great press agencies were also very cordial and help¬ 
ful in their cooperation, as were also the representa¬ 
tives of many newspapers of Des Moines and other 
cities. Mr. T. J. Edmonds, of the Iowa Tuberculosis 
Association, was chairman of the local subcommittee 
on news service, and his aid and cooperation are 
greatly appreciated. Tho news of this meeting look 
a very prominent place in the local newspapers both 
before and during the meeting period and tho meeting 
was adequately ti'eatcd in a very large number of 
newspapers throughout the United States and Canada, 
The association is engaging increasingly in this im¬ 
portant feature of its work, to aid in the distribution 
of science knowledge among the people, and it greatly 
appreciates the aid and cooperation of the press all. 
over the laud. 

THE GENERAL PROGRAM 

The General Program of the Dos Moines meeting^ 
a book of 256 pages, was available on the morning 
of Friday, December 37, at the registration offices, in 
tho Shrine Temple. It contains the usual program 
material, including the special scientific programs of 
over thirty independent organizations that met with 
the association this year. As in recent years, there 
is a valuable index of authors of papers and ad¬ 
dresses and a very useful summary of events by days. 
These annual programs of the association meetings 
fumioh reliable indications of the progress and trend 
of science from year to year. Copies of the Des 
Moines program may be hod free, as long as the sup¬ 
ply lasts, in response to requests sent to the permanent 
secretary's Washington office. 

Dr. Sam F. Trelease, of Columbia University, secre¬ 
tary of the association council and program editor 
for the permanent secretary's office, was in charge of 
publication. He was again very ably assisted by Mrs. 
Helen M. Trelease. ^hey devoted themselves to this 
work for more than a month previous to the opening 
of the meeting, spending the last ten days at Dea 
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Moines. To the seoretaries of the societies and sec¬ 
tions, who supplied the manuscripts for the special 
progrrams, the association is very grateful. 

THE GENERAL EXHIBITION 

A large number of makers of scientific appai'atua 
and materials and publishers of scientific books aided 
in making the Des Moines meeting successful by ex¬ 
hibiting their wares in the general exhibition, which 
was exceptionally well housed on the lower floor of 
the Shrine Temple. Science workers derive much 
benefit and pleasure from the annual exhibitions, 
which have become an important feature of the as¬ 
sociation meetings. A list of the Anns that took part 
in the exhibition (E) or had advertisements in the 
2 )rogram book (P), or both (E, P), is given below. 

Bausch and Lomb Optical Co. (E, P) 

P. Blakiffton^s Sou and Co. (E) 

Brooklyn Botanic Garden (P) 

Central Scientific Co. (E, P) 

Chicago Apparatus Co. (E) 

CJay-Adams Co. (E, P) 

CommiBsiou ou Standardization of Biological Stains (P) 
Denoyor-Gcppert Co. (E) 

H, Eiseustoin luid Co., Inc. (P) 

Encyclopfedia Britannica (E) 

Julien P. Frioz and Sons, Inc. (P) 

General Biological Supifiy House (E, P) 

Kewaunee Manufacturing Co. (P) 

Kny-Seheercr Corp. (P) 

I^ds and Northrup Co. (E) 

E. Leitz, Inc. (E, P) 

B. Login and Son, Inc. (P) 

Open Court Publisling Co. (P) 

Schwartz Sectional System (E) 

Spencer Lens Co. (E) 

Charles C. Thomas (E) 

Triarch Botanical Products (E, P) 

1). Van Kostrand Co. (E) 

W. M. Welch Scientific Co. (E, P) 

B. Westennonn Co., Inc. (P) 

Weston Electrical Instrument Cor]ioration (E) 

Williams and Wilkins Co. (P) 

Members of the aii5M>ciation and friends of science 
con help the organi/*atiou a great deal if they will, 
whenever occasion arises, encourage manufacturers 
and supply houses to take space in the annual science 
exhibition and to insert advertisements in the pro¬ 
grams of the meetings and in the official journal, 
SCIEITCE. 

The Bausch and Lomb Optical Company and the 
Spencer Lens Company generously loaned many lan¬ 
terns for use in the numerous session rooms. The 
Iowa Visual Service Bureau, of Des Moines, and 
Drake University loaned lanterns and motion-picture 
projectors, and motion-picture projectors wore loaned 


by the Dea Moines Public Schools, the Ankeny PabUc 
Schools and the Volley Junction Public Schools. To 
all these ozganixations the association and the societies 
are very grateful. 

THE DES MOINES PRIZE 
The seventh award of the Ameiioon Association 
prise of $1,000 was made at Des Moines to Dr. A. J. 
Dempster, professor of physios in the University o£ 
Chicago. This prize is awarded annually to the 
author of a notable contribution to the advancement 
of science presented at the annual meeting. The 
funds for the prize are generously supplied by a 
member who does not wish his name made public. 
The committee on award was this year composed of 
the following members; Charles E. Allen, University 
of Wisconsin, chairman; P. W. Bridgman, Harvard 
University; Fay-Cooper Cole, University of Chicago; 
S. C. Lind, University of Minnesota; H. L. Kietz, 
University of Iowa. To these gentlemen is here ex¬ 
pressed the gratitude of the association for their 
efficient and valuable service in this important and 
delicate part of the association’s work. 

Dr. Dempster’s contribution constitutes an impor¬ 
tant extension of the work of the French physicist, 
Louis de Broglie, for which the Nobel prize in physics 
was recently awarded. According to the de Broglie 
wave mechanics small particles should exhibt the be¬ 
havior of waves when reflected. The Americans, 
C. Davisson and L. H. Gemier, of the Bell Telephone 
Laboratories, recently demonstrated this experimen¬ 
tally for electrons reflected from the surface of a 
crystal of nickel, and the gold medal of the National 
Academy of Sciences was awarded to Dr, Davisson 
for that contribution. Now the same thing has been 
shown by Dempster, for protons reflected from a 
crystal of calcite. So streams of electrons and 
streams of protons both behave like waves in some 
respects and like particles in other respects. This 
apparent paradox is of very great fundamental in¬ 
terest to students of the nature of matter and energy, 
and its various implications are now receiving much 
attention, 

GENERAL SESSIONS AND COMPLIMENTARY 
LECTURES 

There were many more general lectures at the Des 
Moines meeting than at any earlier one. Zn reoent 
years the program of general lectures has received an 
increasing amount of attention, partly in response to 
a oontinually growing public demand foraasily under* 
stood accounts of current sdentiflo ptogross and partly 
because the specialists in the many fldids of scieBiie^ l;^ 
becoming increasingly appreeiatite of np^d fov 
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general infonnation about current soientiiio work 
along linen other than their own. 

The general lectures at Des Moines were grouped 
in two series, those given at general sessions of the 
association and those presented as complimentary to 
the public. The general sessions were generally held 
at 4:30 in the afternoon or in the evening, while the 
complimentary lectures were generally given at 2:30 
in the afternoon or in the evening. Many of these 
were hold in the Shrino Toruplo auditorium, an un¬ 
usually fine hall with ingenious arrangements for 
beautiful lighting effects. Space limitation prevents 
rnoi'o than a cursory review here of those lectures. 

General Setfsiona ,—The retiring presidential address 
was given at the opening session, Friday evening, by 
Henry Fairfield Osborn, who was president of the as- 
social ion for 1928. His title was ‘*The Discovery of 
Toi-tiary Man.” This address has been published in 
ScJKKCB for January 3, 1930. The general reception 
followed the opening session and both were very well 
attended. 

At a general session on Saturday afternoon Dr. 
]*^ay-Cooper Cole, of the University of Chicago, gave 
an address on *‘An Anthropologist’s View of Race,” 
in which he presented an interesting discussion of 
bow the present human races may have been pro¬ 
duced and of the meaning of ‘‘superior” and “in¬ 
ferior” races. 

The eighth annual Sigma Xi lecture was given at 
the general session Saturday eveuiug, under the joint 
auspices of the Society of the Sigma Xi and the 
American Association. The speaker was Qcorge II. 
Parker, of Harvard University, whose subject was 
“Some Aspects of Human Biology.” He considered 
how human improvement may be accelerated and 
guided, not only through improvement in the social 
inheritance of the individual (environment, education, 
opportunity) but also through the conscious restric¬ 
tion of undesirable germinal inheritance, as in the 
prevention of reproduction by individuals with 
marked social defects. 

A general session on Monday afternoon was de¬ 
voted to on address by James B. Macelwane, S.J., of 
St. Ix)uiB University, on “Earthquakes and What They 
Tell Us.” His discussion brought out the causes of 
earthquakes as now understood and reasons why they 
occur more frequently in some places than in others. 

On Monday evening, before a general session, W. T. 
Rovie gave an interesting discussion of “The Relation 
between the Size of the Energy Atom and Its Physio- 
ioffieol Effect,” He discussed responses of lower or¬ 
ganisms to tiieir radiant-energy environment, giving 
attention to the evolution of animal and plant adapta¬ 
tions that are related to radiation. Many responses 
are selective and attuned to specific ranges of wave¬ 


length or spectral frequency bands that represent 
determinate ranges of quantum magnitudes. 

Two general session e occurred on Tuesday after¬ 
noon. One of these was devoted to a symposium on 
“The Salary Problem,” arranged by the association’s 
Committee of One Hundred on Reseai'ch, of which 
Rodney H. True, of the University of Pennsylvania, 
is secretary. Dr. True writes that this topic has been 
given prominence at several recent sessions arranged 
under the auspices of the Committee of One Hundred, 
because of the conviction that the question of adequate 
salaries is one of the prime influences exerted on re¬ 
search in America and that it deeply affects the gen¬ 
eral social outlook and welfare. President Robert A. 
Millikan oceupied the chair at this symposium. 
William A. Noyes, of the University of Illinois, dis¬ 
cussed “The Salary Problem as Seen by the Pro¬ 
fessor.” R. Y. Stewart, of the U. S. Forest Service, 
spoke for Harry G. Knight, of the U. S. Bureau of 
Chemistry and Soils, who was absent on account of 
illness. His topic was “The Salary Problem as Seen 
by the Government Executive.” A paper by Edward 
A. Filene, of Boston, on “The Salary Problem in its 
Social Implications” was read by the secretary in the 
absence of Mr. Filene. This symposium brought out 
many interesting and even startling facts concerning 
the generally low salaries of research workers in edu¬ 
cational and government institutions as compared with 
the corresponding salaries of those engaged in indus¬ 
trial research and other comparable lines of work. 
It is expected that a fuller report of the symposium 
will appear in a subsequent is.sue of Scjencb. 

The seventh annual Josiah Willarti Gibbs lecture 
was delivered at the other general st^ssion on Tues¬ 
day afternoon, under the joint auspices of the Amer¬ 
ican Mathematical Society and the American Associa¬ 
tion. The lecturer was Irving Fisher, of Yale Uni¬ 
versity, who spoke on “The Application of Mathe¬ 
matics to the Social Scienceii.” It was pointed out 
that there are several distinct branches of social sci¬ 
ence to which mathematioB has been or may be ap¬ 
plied: (1) pure theory, (2) the fitting of formulas to 
statistics, (3) correlation, (4) probabilities. 

The general session of Tuesday evening was devoted 
to a lecture on “Glaciation—the Background of the 
Development of the Mississippi Valley,” by George 
F. Kay, of the University of Iowa. The story of 
glaciation in the Iowa region was intereatingly and 
clearly told, the origin of Iowa soils was shown to be 
definitely related to the action of ice-sheets that in¬ 
vaded this region in glacial times, and the depen¬ 
dence of present human culture on the soil was etn- 
phasizedi 

On Wednesday afternoon a lecture on “Some As- 
petJte of Celestial Evolution” was delivered at a gen- 
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oral session, the lecturer being Edwin B. Frost, of 
the Yerkes Observatory, of the University of Chicago. 
Dr. Frost's lecture dealt with the phenomena of novae, 
which may rise from obscurity even to the first magni¬ 
tude in a day or two. It was pointed out that such 
outbursts are not infrequent, seeming to be due to 
internal explosions that blow off an outer shell of 
the star and are accompanied by a great expansion 
of luminous matter. The relation of the outbin’sts of 
novae to the time scale of celestial evolution was criti¬ 
cally considered. 

This unusual series of general sessions was closed 
on Wednesday evening by a lecture on *‘Tho Laws of 
Racing Fatigue in Men aiid Horses," delivered by 
A. E. Ken nelly, of Hansard University, wdio discussed 
a remarkable general relation between going time and 
average speed for running, pacing and trotting horses 
and for walking, running, skating, rowing and swim¬ 
ming men. It was pointed out that the going time 
varies inversely very nearly as the ninth power of the 
average speed in all these instances. 

Complimentary Lectures for the People of De$ 
Moines .—The complimentary lectures were arranged 
primarily for the people of Des Moines, including 
school and college students. They constituted a defi¬ 
nite contribution by the American Association toward 
the reliable disseuiination of scientific knowledge 
among the people- Ten of these lectures were pre¬ 
sented and one of them was presented twice. All 
were illustrated. The speakers and their topics are 
showu below. 

‘ ‘ Where Iowa Gets Her Weather, ’ by Charles P. 
Brooks, of Clark University; Saturday afternoon. 

** Exploration for Human Origins and Migrations in 
the Far Northwest,'' by AleS HrdliCka, of the U. S. Na¬ 
tional Museum; Saturday evening. 

**The Alleged Sins of Science,'^ by Robert A. Millikan, 
president of the American Association for 11)29; Sunday 
afternoon. 

‘ * Collecting Live Animals in Africa, ’ * with motion pic¬ 
tures, by William M. Mann, of tlie U. S. National Zo¬ 
ological Park; Monday afternoon. This lecture and 
showing of the exceptionally fine motion pictures was re¬ 
peated, by special request, on Tuesday afternoon. 

‘‘Our Ocean of Air: WTiat It Is and Where It Came 
from,'' by W. J. Humphreys, of the U. S. Weather Bu¬ 
reau; Monday afternoon. 

**Thc Adler Planetarium and Astronomical Museum of 
Chicago," by Philip Fox, of the Adler Planetarium; 
Monday evening. 

"By Airplane to Pigmy Land" (New Guinea), by M. 
W. Stirling, of the Bureau of American Ethnology, 
Bniithsonion Institution; Tuesday afternoon. 

"The Living Wealth of Alaskan Waters," by Lewis 
EodcUffe, of the U. S. Bureau of Fisheries; Tuesday 
afternoon. 


"ToLming the Clock Back Ten Million Years," by 
Arthnr S. Ooggeshall, of the Saint Paul Institute, 8t. 
Paul, Minnesota; Wednesday afternoon. 

"Clouds of Everywhere and Their Splendors," by W. J. 
Humphreys, of the U. S. Weather Bureau; Thursday 
afternoon. 

BUSINESS PROCEEDINGS OP THE COUNCIL 
AND EXECUTIVE COMMITTEE AT DES 
MOINES 

The executive committee met Friday forenoon and 
the council met in the afternoon of the same day. 
The council held sessions on Satunlay, Monday, Tues¬ 
day and Wednesday at nine o'clock, and the executive 
committee held a session immediately following each 
of these council sessions, also a session on Sunday 
morning. The following items of business were 
transacted. 

(1) The permanent secretary presented a mimeo¬ 
graphed report on the status of membership for the year 
ending September 30, 1929, and for that portion of the 
year 1929-30 from September 30 to December 20. On 
September 30, 1929, the paid-up membership was 17,620, 
which is 2,063 more than Uie corresponding number for 
September 30, 1928. Tho total enrolment (including 
paid-up members and members one or two years in ar¬ 
rears) was 18,462 on September 30, 1929, which Is 2,134 
more than on September 30, 1928. On October 1, 1920, 
327 names of members in arrears for two years were regu¬ 
larly dropped from the roll and 209 members resigned or 
died between September 30 and December 20, 1929. In 
the same period 851 new members were enrolled, and the 
total enrolment on December 20 was, therefore, 18,777. 

(2) The council accepted a report from Herbert Osborn, 
of Ohio State University, representative of the association 
on the board of trustees of Biologicdl Ahstraots, 

(3) On recommendation by the executive committee, a 
progress report of the Committee on Source Books In the 
History of tho Sciences was accepted by the council. The 
chairman of this committee is Gregory D. Walcott, of 
Long Island University. The "Source Book in Astron' 
omy" has been published and that for mathematics is 
to appear soon. Other source books are in preparation. 

(4) On recommendation by the executive committee, a 
report of the Committee on Popular Science Book-lists 
was approved by the council. This committee, the chair¬ 
man of which is Joseph L. Wheeler, of the Enoch Pratt 
Free Library, Baltimore, is engaged in the preparation 
of attractively printed lists of book titles in the several 
branches of science, the titles being selected os suitable 
for use by those who are not specially trained in loience^ 
These lists are to be made freely available to the general 
public end school students, through public libraries and 
other available means. The work is in an advanced stags. 

(5) The committee on calendar reform, oonaiftltig of 
A. B. Konnelly (chairinan)^ W. W. Campbell, A. B. 
Crook, Qano Dunn and C. F. Marvin, presented a report 
to the council, which was adopted, as had bean preidoiM^y 



mmUAKT 7 , 1930] 


SCIENCE 


143 


recommended by the executive committee. The report 
now beooxuee an action by the council, which follows: 

A Resolution on Calendar Reform 

Whshsas, The Counci] of the American Association for 
the Advancement of Science desires to reaffirm the reso¬ 
lution on Calendar Reform adopted at Washington, Janu¬ 
ary 2, 1925, which is wordedl as follows:— **Resolved, thni 
the American Association for the Advancement of Sci¬ 
ence approves of any alteration in the calendar that would 
adjust it to modern conditions for scientific work and 
that the Association would welcome in tliis connection 
cooperation with other Iwdies such as the committees of 
the I-icaguo of Nations that are concerned with this »\ih- 
nnd, 

Wil^RKAS, Tlie Council is convinced that calendar sim¬ 
plification should be internationally adopted for the bene¬ 
fit not only of scientific work, but also of commerce and 
of the peoples of the earth in their daily lives, and like¬ 
wise for the promotion of international and national un¬ 
derstanding; therefore, be it 

Keaolved^ That the Council advocates calendar simpli¬ 
fication for international adoption as soon as may be 
practicable, and the calling of an international confer¬ 
ence to report upon the licet method, agreeable to all na¬ 
tions concerned, that will remove the serious defects of 
the present calendar; and favors a revision of the calen¬ 
dar such that the year will consist of thirteen months of 
twenty-eight days (?ach and an extra day of non-week-day 
name, with an additional midyear leap day in leap years. 

(G) The council accepted a progress report of the Com¬ 
mittee of One Hundred on Research and the dovelopment 
of further plans for the work of the Committee of One 
Hundred was referred to the executive committee of the 
Committee of One Hundred, with power. The Committee 
of One Hundred, the secretary of which is Rodney H. 
True, of the University of Pennsylvania, presented a very 
successful symposium on *'The Salary Problem,'^ at a 
general session of the association held Tuesday afternoon. 
That symposium is briefly reported in the section on Gen¬ 
eral Sessions in this issue of Scjknck. 

(7) The Committee on Place of Science in Education, 
through its chairman, Otis W. Caldwell, of Columbia Uni¬ 
versity, presented a plan for cooperative work with sec¬ 
ondary schools, by which it is hoped to discover and en¬ 
courage students who possess capacity for scientifle work. 
The plan was approved in principle and referred by the 
council to tlie executive committee, with power, for such 
further consideration and action as might be doomed 
necessary. The executive committee cousiderod this 
project further nnd referred it, with power, to the execu¬ 
tive committee of the Committee on Place of Science in 
Hducatiou, 

(8) The permanent secretary's audited flnancial report 
and the audited report of the treasurer for the fiscal year 
1928-29, together with a note by the permanent secretary 
On these reports, summarizing them and bringing them 
np to December 20, were presented to the council by dis¬ 
tributing mimeographed copies, and the council followed 
the recommendation of its executive committee and ac¬ 
cepted the reports. The council congratulated the per- 

1 Summarized Proceedings of the American Association 
lor the Advancement of Science, 1921--1025, page 66, 


manent secretary's office on the excellent financial stattis 
of the association. These reports are summarized else¬ 
where in this issue of Scienck. 

(9) On recommendation by the executive committee the 
council voted that an appropriation of $3,000 for grants 
for 1930 be made from the treasurer's available funds, to 
be allotted by the committee on grants. The allotment 
has been made and the list of grantees for 1930 is given 
elsewhere in this issue of Sciemoe. 

(10) On recommendation by the executive committee 
three emeritus life members were elected as follows: E. L. 
Nichols (M78F81), H, L. Fairchild (M78F83), David 
Todd (M79F81). Readers ore reminded that the mem- 
berahip formula shows the year of enrolment in the asso¬ 
ciation (after the letter M) and the year of election to 
fellowship (after the letter F). 

(11) On recommendation by the executive committee 
the council voted that the annual addition of $1,000 to 
the publication fund be discontinued, because the fund 
already consists of $4,536,50, which is more than it was 
planned to accumulate in the four-year period between the 
editions of the Proceedings volume. The sura of $536.50 
is to lie transferred from the publication fund to the 
generally available fund. 

(12) The arrangements for the A. A. A. S. Press Ser¬ 
vice were continued for 1930 without change. It is 
planned that this service is to be active throughout the 
year, to facilitate the distribution of science news 
through the daily press, the radio and other available 
agencies. 

(13) On application from Kappa Delta Pi, an honor 
society in education, the council voted to enroll that or¬ 
ganization as officially associated with the American Asso¬ 
ciation, related to Section Q. 

(14) Ninety-threo members were elected to fellowship, 
distributed among the sections as follows:— 

Section A, 2; Section D, 23; Section C, 5; Section D, 
21; Section E, 1; Section F, 3; Section G, 4; Section H, 
2; Section I, 1; Section K, 13; Section O, 14; Section 
M, 2; Section N, 2, 

(15) On reference by the eomicil, the executive com¬ 
mittee adopted the following amendment to the by-laws, 
to replace Section 4, of Art. II: 

Article 11, Section 4 ,—Members may be elected by the 
council to be fellows of the association and memliers so 
elected shall remain fellows only so long as they retain 
membership. If a fellow discontinues his membership 
and subsequently rejoins the association he shall auto¬ 
matically again become a fellow from the time of rejoin¬ 
ing* without another election. Members are eligible to 
nomination for fellowship if they have contributed to the 
advancement of science either by the publication of 
original research or in other significant manner. Nomi¬ 
nations for election to fellowship may be made by any 
three fellows, by the permanent secretary or by any sec¬ 
tion secretary, but before being submitted to the Council 
eveiy nomination shall have been first approved by the 
section committee in whose field the nominee's scientific 
work mainly lies. 

Explanatory note.—It is understood that members are 
eligible to fellowship nomination if their names occur 
in the most recent edition of '' American Men of Science'' 
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or if tliey have been cloeled to nu affiliated organization 
in a membership class for which a rosearch qualification 
is required. It is understood that the phrase, **the pub¬ 
lication of original research,*' implies more than the pub¬ 
lication of a dissertation for the Ph.D. degree, and that 
it is the intention to admit members to fellowsliip on the 
basis of publication only after they have shown more 
evidence of prodnctivmiess than tlie attainment of the 
Ph.D. degree. The phrase, in other significant 

manner," is taken to include advanced teaching and the 
guiding of research, alao suitable patents and the accom¬ 
plishment of work not shown by publication^ as in engi¬ 
neering or other projects in the fields of applied science. 
A majority of those voting shall constitute approval of a 
nomination by a section committee. 

(The amendment and its explanatory note differ from 
tlio old Section 4 of Art. JI jjj the following ways; (1) 
The rule about automatic reelcctioii to fellowship upon 
rejoining the association is new. (2) The wording of the 
definition of eligibility is improved, but the meaning is 
not altered. (3) Momiiiation by throe fellows is new; 
nomination by the nominee himself is now discontinued, 
also nomination by any member. (4) The old by-law did 
not specify preliminary approval by the section committee 
concerned, but that specification was made by special vote 
of the council and has been presumably in effect for a 
numl>er of years, though it may not have been adhered to 
in all cases when a section secretary has transmitted nomi¬ 
nations to the council.) 

(16) On recommendation of the executive committee 
the council voted that members residing outside of tho 
United States shall no longer bo required to pay the extra 
postage on their journals. 

(17) The council adopted the following resolution on 
tho Michael P. Rich Bequest; 

Wherkar, Tho late Doctor Michael P. Rich, of Now 
York City, witli a generous purpose to provide some part 
of tho means needed for organizing American scientific 
men in the interest of development and progress and with 
a vision of the fundamental relation of this movement to 
the future of America, provided in his last will and testa¬ 
ment that tho association should receive from his estate 
a bequest of ten thousand dollars ($10,000) to be added 
and to become a part of the endowment fund; therefore, 
be it 

Jiettolved^ That the council in this way acknowledges 
publicly and for permanent record and in behalf of the 
scientific workers of America its deep appreciation of the 
gift and tho spirit which animated it. Further, be it 

Besolved^ That the council speaking for the association 
orders that this part of the association’s permanent en¬ 
dowment be named The Michael P. Rich Fund, and be so 
carried on the nn'ords of the treasurer; the income of 
which is to ho utilized for tho advancement of science 
and education as tho best judgment of the association 
shall determine in accordance with the development of 
America and the changing conditions of its work. 

T^urefore^ The council directs that copies of these 
resolutions bo spread upon its records, printed in its 
publications and transmitted to the executors of the 
estate and to rolativ<'8 of tho late Doctor Micha*?! P. Rich. 

(18) In connection with information given to the coun¬ 
cil by Dr. F. R. Moulton concerning the Chicago Exposition 
of 1933 and upon recommendation of the executive com¬ 
mittee, the council voted that the time of the next Chi¬ 
cago meeting be changed from December, 1932, to the 
summer of 1933, preferably the first week of September, 


and the council adopted the following resolution express¬ 
ing the willingness of the American Association to co¬ 
operate with other organizations in connection with the 
International Science Congress that is being planned as a 
feature of the 1933 eximsitiou at Chicago, 

A Besolution Cono^Tnmg the Selatian of the .idmsricun 
to the Chicago Expoi/ition to he 
Ufld in 19SS 

WhereAR, The American ABBtHdation for the Advance¬ 
ment of Science has learned that an international science 
congress is being considered as a feature of the groat 
Chicago Exposition in 1933, and 

Whereas, The association regards it as highly de¬ 
sirable that an international congress or a series of in¬ 
ternational congresses be held in connection with the 
above-mentioned exposition; 1)0 it therefore 

Eeeolvedf That the American Association for the Ad¬ 
vancement of Science, which repToseutB over 18,000 mom- 
liors, mostly residing in the United States^ and 120 asso¬ 
ciated scientific organizations, will l>e glad to cooperate 
with other scientific associations and societies and with 
the management of the exposition in connection with ar¬ 
rangements for the proposed iiitornatioual congrefts to 
emphasize the important place of science in a century of 
progress. 

(19) The council approved n tentative schedule of 
future meetings, including summer meetingH, which ap¬ 
pears elsewhere in this iasue of Science. 

(20) A flpetnal committee, consisting of Robert A. Mil¬ 
likan and Walter S. Adams, was named to investigate the 
possibilities in regard to the proposed summer meeting in 
the Los Angelos region in 1931. 

(21) The council adopted the following resolution on 
the Copeland-Wainwright Bill, now before the Congress 
of tho United States. 

Whereas, Those who are interested in the advance¬ 
ment of science appreciate the very great service done to 
science and humanity by tho heroic sacrifices of Major 
Walter Reed, Major James Carroll and Doctor Jesse W. 
Lazoar, in connection with the early experimental study 
of yellow fever, which has subsequently led to the control 
of this disease largely as a result of their heroism; bo it 
therefore 

Beeolved, That tlm American Association for the Ad 
vaneement of Science favors and strongly urges the pas¬ 
sage of the Copeland-Wainwright Bill now before the 
United States Congress, in so far as that bill provides 
suitable annual pensions for the widows of the above- 
mentioned men, and be it further 

Resolvedf That the American Association greatly ap¬ 
preciates the well-directed efforts of Oongressmen Cope¬ 
land and Wainwriglit and their supporters, toward the 
passage of the Copeland-Wainwright Bill. 

(22) The council adopted the following resolution on 
the maintenance of tho National Parks System of the 
United States: 

^ In view of the present discussion of the National Parks 
System and of numerous proposals for its exteusioii, the 
American Assoeiatlon for the Advancement of 6ei«ime» 
with its 19,000 members and 120 asaoeioted organii^tipfi** 
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doalres to roaifim iti position taken after careful study 
of the problem and expressed in a resolution adopted in 
December, 1927, as follows: 

(1) The association approves the creation of those na¬ 
tional parks only which meet the highest standards of the 
system, namely, which are wholly or almost wholly areas 
of orlja^nal, unmodified natural conditions, each a unique 
example of its landscape or geologic type in the country; 
and 

(2) The association declares that, as the only reserva- 
tional system for preservation of the primitive and 
majestic in nature, the protection inviolate of the system 
of national parks domands extraordinary watolifulness 
and care; and 

(3) The association recognizes that, by reason of its 
peculiar limitations and conditions, the system of na> 
Honal parks possesses facilities for popular education in 
miture and for inspiration, which have incalculable value 
to individuals and the nation. 

And the association directs that the permanent secre¬ 
tary of the American Association for the Advancement 
of ycionco shall stjnd copies of this resolution to President 
Hoover, to the Secretary of the Interior, to the Secretary 
of Agriculture and to the secretaries, chairmen and mem- 
hors of the Public I^ands and other committees of both 
bouses of Congress having this matter in charge. 

(23) The council commended the etforts of the Con¬ 
nor vution Committee of the Camp Fire Club of America 
toward the maintenance of the present high standards of 
the National Parks System of the United Slates, and re¬ 
ferred, for a statement of the position of the association 
iu this connection, to the i-oeolution adopted by the coun¬ 
cil at Nashville, December 28, 1927, and to tins resolution 
on the same subject adopted by the council December 31, 

1929 (see item 22, al>ove). 

(24) The council adopted the following resolution on 
the control of the Mediterranean fruit fly. 

Wheebas, The American Association for the Advance¬ 
ment of Science recognizes that the presence of tlie 
Mediterranean fruit fly In Florida is a serious menace 
to the horticultural and agricultural interests of the 
southern and western states, and that its permanent 
establishment in that region would materially affect tlm 
interests of tho consuming public of the ontire nation; 
therefore, be it 

Resolved, That this association wisliea to express its 
appreciation of the vigorous and effective manner in 
which the program of control has been carried out and 
urges that every feasible measure, most of all scientific 
investigation of the causes and effeets of this pest, be 
taken that will load to its control and ultimate sup¬ 
pression* 

(26) Tlje council elected the association president for 

1930 and other officers, as shown elsewhere in this issue 
of SCIKNCB. 

(26) Just before adjournment the council adopted tho 
following resolutions of thanks: 

(A) The council wishes to express to President Milli¬ 
kan its great appreciation of the i^eient manner in 
which he has occupied the presidency, and thanks him 
especially for the efficiency and geniality with which be 
has presided at the sessions of the council and other ses¬ 
sions at Dos Moines. 

(B) The council eaqpreeses its gratitude to Dr. D. W. 
Morehouse, general chairman of tne local committees of 
“tt Des Moiucs meeting^ for the highly efficient service 


he has rendered to the association and requests him to 
transmit its hearty thanks to the ohalnnen of the several 
special committees on arrangements, through whose 
cordial cooperation this meeting was'made so successful. 

(0) The council tlianks the Iowa Academy of Science, 
Drake University, the School Board of Des Moines, tho 
Des Moines Club, the Women’s Club and the people of 
Des Moines and Iowa for their hospitality and their 
interest in the work of the association. 

(D) The council expresses its appreciative thanks to 
the newspapers of Dos Moines, to the representatives of 
Science ^rvice, tho Associated Press and tho United Press 
and to the other press represontatives who cooperated so 
efficiently, both before and during the period of tho moet- 
ing, with the Press Service of tlio American Association 
in its efforts to disseminate the sciunco news of the meet¬ 
ing as widely as possible. 

(27) The next regular session of the executive com¬ 
mittee is to occur in Washington on Sunday, April 27, 
1930. Tho next regular session of the council is to occur 
at Cleveland on Monday, December 29, 1930. 

THE PRESIDENT ELECT 

At the council session Tuesday morning, December 
31, 1929, Dr. Thomas Hunt Morgan, director of tbe 
Kerckhoff Laboratories of the Biological Sciences, of 
the California Institute of Technology, was unani¬ 
mously elected president of the American Association 
for the Advancement of Science for the year 1930. 
Professor Morgan was born in L<*xington, Kentucky, 
and is a graduate of tho University of Kentucky. Ho 
received the Ph.I). degree at the Johns Hopkins Uni¬ 
versity in 1890 and spent the following year there as 
Bruce fellow. For the next thirteen years ho was 
profes.sor of biology in Bryn Mnwr College. In 1904 
he was called to Columbia University a.s professor of 
experimental zoology, where ho remaimid till last year. 
His call to the California Inwiituto of Technology re¬ 
sulted in the transfer of one of our most eminent 
zoologists from the Atlantic to tho Pacific Coast. He 
is tho third member of that comparatively young 
Califamia institution to elected to the presidency 
oi the American Association. The California Insti- 
tuU* may he legitimately proud of its tlireo association 
presidents: Aitlnir A. Noyes, Robert A. Millikan and 
Thomas II. Morgan. Dr. Morgar* is now president o£ 
the National Academy of Scieneos. Ho has received 
a number of honorary degrees and holds membership 
in many learned societies. His membership in the 
American Association date.^ from 1904, and he has 
boon H fellow of the association since 1906. 

Tho literature of experimental zoology and genetics 
contams many valuable contributions by Morgan and 
his students. Ho is the author of many well-known 
books, among which are the following titles: 

‘'Regeneration,'' 1901, 

"Evolution and Adaptation," 1903. 

"Experimental Zoology," 1907. 

"Heredity and Sex," 1913. 
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"The Mechanism of Mendelian Heredity" (with A. H. 
Sturtevant, H. J. Muller and C. B. Bridges), 1915 
(rev. edit, 1922). 

* * A Critique of the Theory of Kvolution," 1916. 

"Sex-Linked Inhoritniieo in Drosophila," 1916. 

"The Physical Basis of Heredity," 1919. 

"Tho Genetic and the Operative Evidence Relating to 
Secondary Sexual Characters," 1919. 

* * The Origin of Gynandromorphs,'' 1919* 

"Human Inheritance," 1924. 

"Evolution and Genetics," 1925. 

"The Theory of the Gene," 1926. 

"Experimental Embryology," 1927. 

"What is Darwinism?," 1929. 

The newly elected presid<*nt's many successful re¬ 
searches are familiar to all biologists. They have been 
concerned largely with the physical basis of heredity, 
with the physiological aspect of inheritance. With 
Morgan’s leadership and under the influence of his 
masterly reasoning and adequately planned experi¬ 
mentation the hypothe.sis of tlio germ plasm as tho 
bearer of hereditary characters has become progres¬ 
sively clearer in the last quarter century, many able 
minds having taken part. From vague and merely 
hypothetical beginnings at the hands of Weissmann 
and others thi.s theory has become the modern theory 
of the gene, the best account of which is Morgan’s re¬ 
cently published book of that title. That genes are 
very small particles or aggregates of matter that are 
transmitted from parent to offspring, fundamentally 
influencing the development and the characteristics of 
organisms, is now generally held by students of ge¬ 
netics. To explain the origin of new forms of ani¬ 
mals and plants it is supposed that new combinations 
of genes are continually arising and that a particular 
kind of gene may occasionally become fundamentally 
altered, under suitable conditions. The physical 
nature of genes and how they may become trans¬ 
formed so as to exert new influences, thus taking part 
in the origin of new forms of organisms, are topie.s of 
great present interest, in the consideration of which 
the findings of cytology and cell physiology are being 
studied in tlic light of our rapidly growing chemical 
and physical knowledge, notably in the field of col¬ 
loid chemistry. Morgan points out^ that changes in 
genes are to be considered as possibly occurring either 
in the direction of greater complexity or in the oppo¬ 
site direction; U:> begin to understand tho nature of 
supposed gene changes we shall need to know “more 
concerning the chemical constitution of the genes and 
how they grow and divide.” In a similarly clear man¬ 
ner Morgan goes on to call attention to the present 
futility of attempting to discuss whether or not gtmes 
may arise de novo or how they may have come origi¬ 
nally into existence. He regards it as at least possible 

i"The Theory of the Gene," 1926, p. 308. 


that genes may have the nature of organic inoiecules, 
but emphasizes the fact that evidence for such a mip- 
po.sition i.s inadequate at present; they may be aggre¬ 
gates of molecules. He finds it difficult, however (loc. 
dt., p. 310), “to resist the fascinating assumption 
that the gene is constant because it represents an or¬ 
ganic chemical entity.” He considers that “this is the 
simplest assumption that one can make at present,” 
and that “since this view is consistent with all that is 
known about tho stability of the gone it seems, at 
least, a good working hypothesis.”—B. E. L. 

THE FINANCIAL CONDITION OF THE 
ASSOCIATION 

The audited report of the a-ssociation treasurer for 
the fiscal year closing September 30, 1929, and the 
audited financial report of the permanent secretary 
for the same year were accepted and approved by the 
council at Des Moines. These reports are on file in 
the Washington office of the association and copies 
may be secured on request. The following sumnmry 
notes on them have been prepared by the permanent 
secretary. 

Note on the Treasurer's Report for the Fiscal Year 

1928- ^29. Tho total amount of the endowment fund 
of the association was $159,776.66 on September 30, 
1929. This consisted of the Richard T. Colburn fund 
($85,686.45), the W. Hudson Stevens fund ($4,381.21), 
the Michael P. Rich fund ($10,000.00), the Jane M. 
Smith fund ($5,000.00), the accumulated contribu¬ 
tions from friends of the association ($3,569.00), the 
fees of sustaining members ($7,000.00) and the fees 
of life members ($44,250.00). On the same date the 
amount of available treasury funds (unexpended in¬ 
come from the endowment and special reserves) was 
$10,520,07, consisting of unexpended reserves ($13,- 
727,23), the undisbursed balance of the 1028-29 ap¬ 
propriation for the Committee of One Hundred on 
Research ($792.84) and the prize fund ($6,000.00), 
On October 1, 1929, the balance on account of the 
Committee of One Hundred reverted, to be added to 
the unexpended reserves, which then amounted to 
$14,620.07. Liabilities for 1930 against this avail¬ 
able fund were $1,388.00, consisting of the annual 
rental to be paid for the treasurer’s safe-deposit box 
($20.00) and journal subscriptions to bo paid for 
life and sustaining members for 1930 ($1,368,00). 
The unappropriated and undesignated balance of the 
treasurer’s available funds was therefore $13,132.07 
on October 1, 

Since the last-mentioned date appropriations ftom 
the treasurer’s available funds have been made 
amounting to $4,300.00, consisting of appropriations 
for the Committee of One Hundred on Beseoreh for 

1929- 30 ($1,000.00), for allotment by the ConuniWei 
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on Grants for R««eareh for 1930 ($3,000) and for 
three emeritna life memberahips ($300), leaving a 
balauoo of appropriable funds amounting to $8»832.07. 
Of this amount $6,723.48 had been accumulated before 
the fiscal year 1928-29 and is considered as a trea¬ 
surer's emeiigency fund. Without decreasing this 
emergency fund the executive committee may make 
further appropriations for the current fiscal year 
amounting to $2,108.59. The principal of the prize 
fund is held in trust for the annual prizes of $1,000 
each. Since October 1 that fund has been increased 
by a further gift of $1,000 from the original donor 
and it has been decreased in the same amount by the 
award of the Des Moines prize. The treasurer, there¬ 
fore, now holds $5,000 in the prize fund, definitely 
designated for five annual prizes of $1,000 each, the 
first of which is to bo awarded at the Cleveland meet¬ 
ing next December. 

Note on the Permanent Secretary's Financial Report 
for the Fiscal Tear 1928-29. —A summary of the per¬ 
manent secretary’s financial report of September 30, 
1929, follows: 


a 

o 


Forwarded fro 
last report 

o ob 

fl s 

Diaborsements, 

1928-29 

Balance, Sept. 
30, 1929 

ISmorgency 

fund .. $5,000.00 



$5,000.00 

Publication 
fund (for 

Proceedings 

volume) . 3,000,00 $11,340.60 $ 

1,708.68 

12,636.97 

Meeting fund. 

5,768.41 .... 

. 

6,753.41 

Committee on 

Place of Sci¬ 
ence in Edu¬ 
cation . 427.00 


9.62 

417.48 

Joint CJommit* 
tee on Re¬ 
search in Col¬ 
ieges . 90.68 

60.00 

106.11 

34,47 

MiMellaneoui 

Liabilities ... 1,684.74 

1,771.77 

1,684.74 

1,771.77 

Generally avail¬ 
able . 6,219.61 

126,114.96 184,090.48 

7,244.09 

^otal .. 16,421.03 146,030.64 127,604.38 

32,868.19 


By act of the council, the permanent secretary's 
emergency fund is maintained at $5,000 from year to 
year. On December 20, after all expenses of the 
Procoediings volume for 192&-29 (published October 
15, 1929) had been paid, and after $1,000 bad been 
added to the publication fund from the receipts of 


1929-30, the balance of the publication fund was 
$4,536.50. Of this, $4,000 is reserved for the next 
Proceedings volume and the remainder is now trans¬ 
ferred to the generally available fund. The meeting 
fund is a new one, derived from the fifth New York 
meeting. It is reserved for deficits that may accrue 
from meetings with incomes less than their costs, 
being therefore an emergency fund for meetings. 

THE DES MOINES SESSION OP THE 
SECRETARIES’ CONFERENCE 

(Report from Harley J, Van Cleave) 

The Des Moines session of the secretaries' confer¬ 
ence was hold on Sunday afternoon and evening, 
December 29, with Philip Fox in the chair. Special 
attention was given to a discussion of the relationship 
between the sections of the association and the related 
professional societies. Coordination of programs and 
the possibility of scheduling joint sessions and society 
dinners tlirough the agency of this conference, to 
avoid conflicts of allied interests, were di8<msded. Mem¬ 
bers of the secretaries’ conference dined together, at 
the annual secretaries' dinner, provided by the Ameri¬ 
can Association. Following the dinner, Dr, Livingston 
explained in detail the new by-law relating to nomina¬ 
tions to fellowship in the association and presented an 
account of the new procedure to bo followed by sec¬ 
tion secretaries and their section committees in making 
up annual lists of fellowship nominations for action 
by the council. The secretary of the secretaries' con¬ 
ference for 1930 is Harley J, Van Cleave, secretary 
of the American Microscopical Society. The chairman 
for 1930 is Philip Fox, secretary of Section D 
(Astronomy). 

THE DES MOINES SESSION OF THE 
ACADEMY CONFERENCE 

{Report from A. C. Walton) 

The Academy Conference acts as a standing com¬ 
mittee of the American Association, to facilitalc the 
work of the affiliated academies of science and to 
further cooperation among them and between them 
and the association. Its momberahip consists of the 
council represejitatives of the affiliated academies (one 
from each academy) and three members named by the 
council to represent the association at large. The 
conference secretary carries on a correspondence with 
its members throughout the year and an annual ses¬ 
sion, with a complimentary dinner provided by the 
association, is held at each annual association meeting. 

The Des Moines session of the Academy Confer* 
enoe was held Friday afternoon, beginning at 4:30, 
with Howard E. Enders in the chair. D. W. More¬ 
house, jseoretary of the conference for 1929, automati- 
oally beoame ehainnan for 1930 and Chanoey Judi^, 
of the Wuoonsin Academy, was elected seoretory for 
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1930. In the absenoe of Dr, Juday, A. C. Walton, 
of the Illinois Academy, was appointed secretary 
pro tern, A vote of thanks and appreciation was 
extended to Dr. Enders, for his activity in the early 
days of the Academy Conference; he was the first 
secretary and did much to get the organization started. 

Mr. Louis Astoll^ of the West Chicago High School, 
an invited guest of the conference, read a suggestive, 
informing and stimulating paper on “How State 
Academics May Aid Science Study among High- 
s^ihool Students/' Mr. Astcll told of the successful 
organization and operation of science clubs in Illinois 
high schools. It is planned that this paper will soon 
be published, with the help of the Committee on the 
Place of Science in Education, of which Otis W. 
Caldwell, of Columbia University, is chainiiaji. Dr. 
Caldwell, who was present at the sea.sion as an invited 
guest, spoke in the discussion following Mr. AstelFs 
paper. A. C. Walton, secretary of the Illinoia Acad¬ 
emy, and Lycll J. Thomas, also of the Illinois Acad¬ 
emy and an invited guest at the session, spoke on the 
very successful campaign that is being carried out 
among the Illinois high schools. It seemed clear that 
state academies may do a great deal for the advance¬ 
ment of science by leading or aiding in organized 
effort to find and encourage exceptional high-school 
students who have a bent for and an interest in 
science study. Tlio new project of the American 
Association's Committee on the Place of Science in 
Education, authorm^d by the association council at 
Des Moines, is planned as a nation-wide move in that 
direction and the committee with that project in 
charge would welcome the cooperation of state acad¬ 
emies. 

The session closed with the annual academy dinner, 
given by the Ameiican Association to the members 
of the conference. At the dinner the following reso¬ 
lution, proposed by Jolon T. McGill, of the Tennessee 
Academy, wfis unanimously adopted, 

Whf:kkas, The interchange of tkeir publications by the 
affiliated state academies would be advantageous in pro¬ 
moting closer relationsliip w'ith one another and in dis¬ 
seminating information about their special activities; 
theref(jrc, bo it 

Kfj^olvedf That each academy is requested to send to 
the other academies copies of its current publications and 
of bock numbers as far as feasible. 

A unanimous vote of appreciation was extended 
to Dr. Livingston and through him to the Americ.an 
Association for the suet-ess of the Academy Confer¬ 
ence and also for the couHesy of the academy dinner. 

FUTURE MEETINGS 

It was voted by the association council at Des 
Moines to inaugurate a new plan by which the Ameri¬ 
can Association is to hold two meetings a year instead 


of the amgle annual meeting. Winter meetings are 
to be continued as heretofore, and in addition a earn- 
mer meeting is to be held each year, either at the 
beginning or at the end of the aummer. The first of 
the summer meetings is scheduled for the summer of 

1931, probably in the region of Los Angeles. The 
Pacific Division and the Southwestern Division will 
hold meetings as usual in 1930, that of the Paoifle 
Division being at Eugene, Oregon, from June 18 to 
21, while that of the Southwestern Division will occur 
at Tucson, from April 21 to 24. 

The schedule of future meetings of the association, 
as far as it has been made out, is shown below: 

December, 1930, Cleveland (Monday, December 39, 1930, 
to Saturday, January 3, 1931). 

Summer, 1931, probably Loa Augelea region. 

Docombor, 1931, probably New Orloana (Monday, Decem¬ 
ber 28, 1931, to Saturday, January 2, 1932). 
Summer, 1932, probably Montreal. 

December, 1932, probably Now Haven (Monday, Decem- 
l)er 26, to Saturday, December 31, 1932). 

Summer, 1933, Chicago, 

December, 1933, undecided (Wednesday, December 27, 
1933, to Tuesday, January 2, 1934). 

Summer, 1934, probably San Francisco. 

December, 1934, probably Kochester, N. Y. (Thursday, 
December 27, 1934, to Wednesday, January 2, 1035). 
Summer, 1935, probably Minneapolis. 

December, 1935, undecided (Friday, December 27, 1935, 
to Thursday, January 2, 1936). 

Summer, 1936, undecided. 

December, 1936, Washington, D. C. (Monday, December 
28, 1936, to Saturday, January 2, 1937). 

It is to be noted specially that the large meeting 
that would regularly occur at Chicago in December, 

1932, has been changed to the sumniGr of 1933. This 
change was due to the decision of the American Asso¬ 
ciation to cooperate in every possible way with the 
plans and arrangements for the “Century of Prog¬ 
ress” exposition, which is to bo held at Chicago in 
the summer of 1933, with science as its keynote and 
a great international congress of science as on impor¬ 
tant feature. The exact dates of the proposed sum¬ 
mer meetings are still to bo fixed. The dates for the 
winter meetings axe determined by a general rule of 
the council, according to the week day on which 
New Year's day falls. 

It is hoped that many societies will plan to meet 
with the association at the summer meetings. The 
scientific societies are always invited to meet with the 
larger organization at its winter meetings, if they eo 
desire, and the same invitation will hold for the sum¬ 
mer meetings. 

THE SCIENTIFIC SESSIONS AT DES MOINES 
The following accounts of the sessUms of tiiS 
tions and societies that took part in the Uihm 
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meeting have been prepared from reports received 
from the aevml secretaries, as indicated. They are 
arranged aeoording to the association sections. It 
will bo noted that several societies arc shown as re¬ 
lated to both the zoological and botanical sections and 
that another group is shown as related to the asso¬ 
ciation as a whole. 

BSOTTON A (maTHRMATICS) AND RRIiATRD 
OHOANlKATIONfl 

(Report from C, N, Moore) 

Becfcion A held a joint session on Monday after¬ 
noon with th<i American Mathematical Society. R. C. 
Archibald gave the retiring vice-presidential address, 
on Mathematics before the Greeks/^ which was pub¬ 
lished in SoiKNCE for January 31. 0. D. Kellogg 

delivered an invitation address on “An Unsolved 
Problem of Uniquenm in Potential Theory,” which 
dealt with the well-known Dirichlet problem and a 
number of related theorems. The seventh Josiah Wil¬ 
lard Gibbs lecture was given by Irving Fisher, of 
Yale University, at a general session on Tuesday 
afternoon. The title of the address was ^‘The Appli¬ 
cation of Mathematics to the Social Scictiees.” It 
bt*gan with a tribute to Gibbs as a great scientific 
genius and a personal appreciation of him as a most 
inspiring and stimulating teacher. It was then 
pointed out that Gibbs’s work in vector analysis had 
proved useful not only in physics and mathematics 
but also in economics. The address mainly dealt with 
the four different branches of social science to which 
mathematics has been or may be applied: (1) pure 
theory, (2) fitting of formulas to statistics, (3) cor¬ 
relation and (4) probabilities. The lecturer express€?d 
the opinion that there would be an ever-increasing 
use of mathematical methods in the field of social 
science. Professor Fisher’s address will appear in the 
Bulletin of the Atnericm Mathematical Society. At 
a joint session of the American Mathematical Society 
nnd the Mathematical Assoeiation of America L. L. 
Dines gave an invitation address on “Linear Inequali¬ 
ties and aome Related Properties of Fiuaotions,” in 
which ho outlined a theory of systems of linear alge¬ 
braic inequalities analogous to the classical theory of 
systems of linear equations. The theory was then 
generalized so as to comprehend inequalities of non- 
algebraie character, and in particular linear inequali¬ 
ties in infinitely many unknowns, and linear integral 
mequalities. This paper will bo published in the 
Bulletin of the American Mathematical Society, 

On Tuesday morning was held a joint session of 
Bections A and E and the American Mathematical 
Society, at whicdi were presented papers dealing with 
mathematical methods used in the social sciences. The 


principal paper was an invited address by Henry 
Schultz, on “The Standard Error of a Forecast from 
a Curve.” The American Mathematical Society held 
a general session on Monday morning, followed by two 
sectional sessions devoted to “Algebra and Number 
Theory” and to “Applied Mathematics.” It held two 
sectional sessions on Tuesday morning, devoted to 
“Analysis” and to “Geometry,” 

The Mathematical Association of America held ses¬ 
sions on Wednesday morning and afternoon, in addi¬ 
tion to the joint meeting Tuesday afternoon with the 
American Mathematical Society. R. P. Baker spoke 
on the gconictric representation of groups, illustrat¬ 
ing his remarks by numerous slides of the appro¬ 
priate geometric configurations. M. H. Ingraham 
discussed the structure of algebras of infinite order 
and especially the application of the theory of trans- 
finite numbers and well-ordered sets to this problem. 
J. W. Young gave an outline of the contents of his 
forthcoming Cams Monograph on Projective Geom¬ 
etry. On Wednesday afternoon E. B. Lytle discussed 
the manner in w'hich appreciation of form could be 
used as an index of mathematical ability. W. H. 
Roever showed how the laws of rolling motion might 
be utilized in the constmetion of roller bearings with 
sliding friction completely eliminated and Warren 
Weaver showed how mathematical methods might be 
used in dealing with problems of ore location. 

The Chauvenet priztj, of $100, was awarded to T. 
H. Hildebrandt, of the University of Michigan, for 
his paper on “The Borel Theorem and its Generaliza¬ 
tions” (Bulletin of the American Mathematical So¬ 
ciety for 1920). This prize is awarded every throe or 
four yeoi^s for the best expository paper published 
in English by a member of the Mathematical Asso¬ 
ciation in each three or four year term prior to the 
year of the award. 

A joint dinner for mathematicians was held Tues¬ 
day evening, at which W. H. Bussey, of the University 
of Minnesota, acted as toastmaster. E. R, Hedrick, 
president of the American Mathematical Society, and 
J. W. Young, president of the Mathematical Asso¬ 
ciation of America, spoke on important features of 
the activities of their respective societies, and several 
other speakers discussed pertinent topics. 

BBOmOK B (physics) AND BELATED ORGANIZATIONS 
(Eeporte from A, L. Hughes and Charles F, Brooks) 

Section B met with its affiliated societies, the pro¬ 
gram being mainly in charge of the officers of the 
societies. The program for Tuesday afternoon was 
arranged by Section B. The first address was that 
of the retiring vice-president for the section, P. W. 
Bridgman, of Harvard University, on “Permanent 
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Elements in the Flux of Present Day Physics.” Pro¬ 
fessor Bridgman opened with a short review of the 
astonishing advances made in physics within the last 
two or three decades, emphasizing the significant 
changes in our outlook on the physical world which 
have been necessitated by the work of Einstein, Bohr, 
Heisenberg, Jordan, Dirac and WcyL Then came a 
discussion of what constitutes an adequate theory in 
physios. At one time it was considered necessary to 
attempt to explain all physical phenomena in terms 
of mechanical models, but this has been largely re¬ 
placed and physicists are now generally content 
merely to describe and correlate the phenomena con¬ 
sidered, using mathematical equations as the most 
concise way of eifecting the description. The extra¬ 
ordinary success of the wave mechanics in interpret¬ 
ing results has led some to think that perhaps a real 
finality in our view of the physical world has at last 
been attained. But this is unlikely; many puzzles 
still remain unsolved, and their solution may call for 
further far-reaching changes in the theory. While it 
may be impossible for the majority of physicists to 
teke time to master the mathematical technique of 
the new wave mechanics, yet Professor Bridgman 
thinks that every physicist should be sufficiently 
familiar with the fundamental concepts of this theory 
to enable him to think out problems in terms of these 
concepts, at least in a qualitative manner. The de¬ 
tails of most of the mathematical developments are 
probably transient and need not be deeply studied by 
non-specialists, but Certain broad fundamental prin¬ 
ciples probably transcend the mathematics by which 
they have been discovered. 

The vice-presidential address was followed by two 
invitation addresses, one by A. Lande, of the Univer¬ 
sity of Tubingen, and the other by L. H, Thomas, of 
the University of Cambridge. Professor Lande dis¬ 
cussed ^'Polarization of Matter Waves.” He pointed 
out that a Stem Gerlach apparatus with a screen 
having a suitable aperture is a polarizer for atoms, 
just os a Nicol prism is for light. But, while two 
Nicol prisms are “crossed” when they differ in orien¬ 
tation by 90 two Stern Gerlach units have to differ 
in orientation with respect to each other by 180® to 
be “crossed” (t.c., to refuse transmission to the mat¬ 
ter beam passed by the first unit). Elliptically polar¬ 
ized matter beams can be formed out of linearly 
polarized beams by an intermediate transverse mag¬ 
netic field between the two Stem Gerlach units. Rota¬ 
tion of the plane of polarization of matter beams can 
be effected by a longitudinal magnetic field between 
the two Stem Gerlach units. The analogy with optics 
is complete if the correspondence between the angles 
already mentioned is taken care of. The simple pic¬ 
ture of quantization of direction in space fails in 


many cases and must be replaced by the methods of 
wave mechanics. 

Dr. Thomas spoke on “The Wave Mechanics of Col¬ 
lision Processes.” While there is considerable dif¬ 
ference of opinion as to the meaning of the wave- 
mechanics, this does not extend to the methods of 
using it in practice. In the simplest possible case, the 
free motion of a single particle, solutions of the wave 
equation are built up out of error functions; mathe¬ 
matically these are most convenient and they are im¬ 
mediately seen to express exactly the Heisenberg un¬ 
certainty relation. When the wave equation for two 
particles that may collide is considered the solution 
takes a form recognized as expressing just what would 
be expected from a particle theory of the collision 
combined with the Heisenberg uncertainty; this re¬ 
quires essentially a wave-function which has a value 
for any possible position of the first particle combined 
with any possible position of the second. Finally, 
although it starts with an extended wave, an ap¬ 
proximate solution of the wave-equation for a sim¬ 
plified picture of a-particles passing through a 
gas represents just that appearance of tracks 
seen in experiments and regarded as charac¬ 
teristic of a particle theory. It appears that the 
wave-picture can be extended right up to actual obser¬ 
vation and, if the wave formulation is ultimate, it 
seems that we can, almost that we must, as C. G. 
Darwin expresses it, “put the inexplicable feature of 
the quantum theory, the irreconcilability of wave and 
particle, in exactly the place where we have got in 
any case to have an inexplicability in the transfer 
from objective to subjective.” It may be that, given 
electrons, protons and the general nature of space and 
time (that is, given the form of the wave equation), 
all that remains of our knowledge may be expressed 
by the equation; but there still remains the form of 
the wave equation itself and we may have to go deeper 
to describe this. 

Since there were but thirty-one contributed papers 
the American Physical Society completed its program 
in three sessions, Monday morning and afternoon and 
Tuesday morning. On Tuesday morning, the presi¬ 
dent of the society, H, G. Gale, of the University of 
Chicago, gave his presidential address, on “The Inter¬ 
play of Theory and Experiment in Modem Spectro¬ 
scopy.” Balmer discovered in 1885 an empirical lav 
connecting the frequencies of certain lines in the 
spectrum of atomic hydrogen. In 1913, Bohr, start¬ 
ing from the new quantum theory, not only accounted 
for these lines, bat predicted other groups of lines, 
whose existence was soon confirmed by experiment. 
At the same time the confusion between the identity 
of the lines of ionized helium and those of atomic 
hydrogen was cleared up. A idigbt diserepaitey fonnA 
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between the wave lengths of certain lines in the 
spectra of ionised hdinin and of hydrogen was com¬ 
pletely explained by Bohr in terms of the finite mass 
of the nucleus^ but the lines in the hydrogen spectrum 
were known to have a fine stmcture which was not 
taken care of by the simple Bohr theory and Som- 
merfeld combined relativity change of mass with the 
idea of elliptical orbits, and was able to give a satis¬ 
factory description of the fine structure. The in> 
tensity relations in the fine structure were not cor¬ 
rectly given by the Sommerfeld theory, however, and 
Lande introduced a third quantum number which 
was very useful in the theory of the Zeeman effect. 
The introduction of a quantum number for the spin 
of an electron by Uhlcnbeck and Goudsmit, together 
with the other quantum numbers, led to u satisfactory 
theory of multiplets. But, while the first two quan¬ 
tum numbers used by Bohr could be correlated in a 
straightforward maimer with the dimensions of the 
orbits, no such clean-cut correlation could be made 
for the additional quantum numbers. Although many 
interesting relations could be described empirically in 
terms of these quantum numbers, the state of affairs 
was unsatisfactory and paved the way for the intro¬ 
duction of wave mechanics. Just as Balmer was the 
first to find an empirical relation for a certain atomic 
s])ectrum, so Beslandres is to be regarded as the first 
to attack band spectra successfully. Because of the 
presume© of two outer, loosely bound electrons in 
molecular hydrogen, helimu and lithium, there ore 
pnrallclisnis between the spectra of these molecules 
and the spectrum of atomic helium. The history of 
the discovery of two kinds of hydrogen, para- 
hydrogen and ortho-hydrogen, was traced. LfOstly, the 
now field of nuclear spin was mentioned, together with 
the most promising ways of disclosing it experimen¬ 
tally. 

The tenth birthday of the American Meteorological 
Society was fittingly celebrated by the biggest meet¬ 
ing the society has held, thanks to the mid-west 
meteorologists, headed by Charles D. Reed. Four 
sessions, with long and lively discussions, were at¬ 
tended by from forty to over sixty persons. With 
mid-west interest in meteorology revolving chiefly 
around the climate of this great agricultural region 
and the rapid strides being made in aeronautics, this 
meeting was occupied very largely with climatological 
and aeronautical work. Officials of the U. S, Weather 
Bureau^s climatological service in Blinois, Wisconsin, 
Iowa, South Dakota, Kebraska and Kansas spoke of 
the work of the large and earnest corps of cooperative 
observers. These observers were represented on the 
program by H, P. Loder, with ^‘Observations Re¬ 
garding the Effects of Air Pressure upon Animal 
Life ” and H. W. Kerr, speaking on “Amateur Radio 


in Emergencies.” Discussion was veiy active. The 
history of climatological work in the United States 
was discussed: G. K. Greening, “Climatic Conditions 
in the Louisiana Purchase as Found by Lewis and 
Clark”; Clarence J. Root, “The Meteorological Ser¬ 
vice One Hundred Years Ago,” and Eric R. Miller, 
“New Light on the Begionings of the Weather Bureau 
from the Papers of Increase A. Lapham.” 

President W. J. Humphreys' second presidential 
address, on “The Structure of the Atmosphere,” pro¬ 
vided an appropriate setting for a group of papers 
on airways weather work. Wesley L. Smith brought 
out the great importance of meteorology from the 
operations standpoint and F. H. Week described a 
busy day at the Chicago airport, V. E, Jakl and 
W. C. Devorcauz emphasized the hindrance imposed 
by fog and low clouds on aviation, and George Yates 
indicated the limits placed by weather on aerial pho¬ 
tography. 

Scientific long'ronge weather forecasting received a 
boost by Thomas A. Blair, in a paper on “Summer 
and Autumn Pressure Anomalies Affecting Winter 
Temperatures in the Upper Mississippi Valley.” 
Characteristic distributions of pressure over the north¬ 
ern hemisphere were found to precede cold or warm 
winters in the upper Mississippi Valley. Mr. Blair 
and others were of the opinion that only through the 
use of northern hemisphere pressure departure maps 
(covering three months at a time) could a forecaster 
get such a pictui'e of each year's situation as to 
enable him to forecast winter temperature for our 
interior. 

John Patterson, director of the Meteorological Ser¬ 
vice of Canada, was elected president of the society 
for 1030 and 1031, and Edward Hall Howie, of the 
U, S, Weather Bureau, San Francisco, was elected 
vice-president for 1930 and 1931. Charles F, Brooks 
and Willis Ray Gregg were reelected secretary and 
treasurer, respectively, for 1930. H. Helm Clayton, 
Andrew E. Douglass, W, L Milham, F. W. Reicbel- 
derfer and B. M. Varney were elected eouncilora for 
1930-32. 

gSOTIOK 0 (OHSUISTBT) 

{Report from J. A. Wilkinson and W. F, Coover) 

All the sessions of Section C were held jointly with 
the Midwest Regional Group of the American Chem¬ 
ical Society, the Ames Section of the latter acting in 
the capacity of host. The Friday afternoon session, 
held in Des Moines, was devoted to a symposium on 
“Teaching General Chemistry.” Neil Gordon, of 
Johns Hopkins University, editor of the Joumed of 
Chemical Education, led the discussion and among 
the other speakers were teachers from high schools, 
junior colleges, liberal arts colleges, agricultural ool- 
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leges and universitiea. B. A. Worstell, of Ft. Madi¬ 
son, and Neil Lutes, of Dubuque, outlined the prob¬ 
lems and difficulties of teaching chemistry in the high 
school, and L. L. Minor, of Mason City, discussed the 
problems for the junior college. James E. Webster, 
of Oklalionia A. aj)d M, College, reported the results 
of a questionnaire concerning the content of chemistry 
courses given at diiTcrent schools to students in agri¬ 
culture. Dr. Gordon emphasized the possibilities of 
talking motion pictures to supplement other methods 
of instniction in general cliemistry. The pai>er that 
developed the greatest amount of discussion was pre¬ 
sented by Willis J. Bray, of Missouri Teachers Col¬ 
lege, Kirksville, who presented results of aptitude 
tests showing that the difficulty experienced by stu¬ 
dents in general chemistry is largely due to the in¬ 
ability of the students to read rapidly and under - 
standingly the ortliuary text-book. 

On Saturday morning at Ames the address of C. 
E. Kenneth Mees, retiring vice-president for Section 
C, was delivered by Leslie G. S. Brooker, in the 
absence of Dr. Mees. It dealt with development of 
photographic sensitizing dyes of the cyanine aeries. 
Orlund R. Sweeney discussed possibilities for chemi¬ 
cal utilization of agrieultui'al products, especially the 
manufacture of wood and paper substitutes from 
cornstalks. At luncheon Dr. Mary Rising, of the 
University of Chicago, addressed the women on the 
subject of the contributions of chemistry to medicine 
with special reference to narcotics, anesthetics and 
analgesics. 

On Saturday afternoon there were two simultaneous 
sessions, one devoted to a symposium on the ‘‘Chemical 
Utilization of Agricultural Products^' and the other to 
a series of contributions. W. E. Eraley, of the U. S. 
Bureau of Standards, discussed the “Manufacture of 
Xylose.” A small cooperative plant is now producing 
about fifty pounds of xylose daily, using cottonseed 
bran. 0. M. BuswelJ outlined his researches on the 
industrial utilization of cornstalks for the production 
of gas by the sludge process. H, A. Webber told of 
successful “Studies on Cornstalk Cellulose.” Henry 
Oilman's paper was on “Furfural and its Deriva¬ 
tives,” reporting on the preparation from furfural of 
many compounds, such as food preservatives, per¬ 
fumes, flavoring extracts, antiseptics, insecticides, 
fungicides, anti-knock compounds and sweet-tasting 
compounds. E. V. Collins presented a paper by 
himself and J. 13. Davidson, on the “Collection of 
Agricultural Materials” Difficulties encountered in 
the harvesting of cornstalks and getting them ready 
for transportation wore discussed. Machinery for 
this ie still in the experimental stage. 


snenoK n (aSTBOiiroxcT) 

(Report from Philip Fox) 

Section D held three sessions of papers contributed 
by astronomers from the Mississippi Valley. In the 
absence of Harlow Shapley, chairman of Section D, 
the retiring vice-president, J. S. Plaskett, and D. W. 
Morehouse presided. Several papers dealt with solar 
activity, all indicating that the present maximum is 
very broad. Among sudi papers were the account 
by C. D. Higgs and F, E. Roach of the recent 
November-Docember, 1929, disturbances, of unusual 
magnitude; an account of solar observations from 
1890 to 1929 by D. K. Hadden, and a new attempt 
to relate the cause of sun-spots to planetary perturba¬ 
tions, by W. A. Luby. There were two excellent 
papers on the eclipse of May 9, 1929, the first by 
W. A. CogshaJJ, witli beautiful photographs of the 
corona, taken at Iloilo, P. I., the second by H. T. 
Stetson, who got interesting results at Alor Star in 
spite of unfavorable sky. But perhaps the most im¬ 
portant of this group of papers was that of H. T. 
Stetson on “Solar Activity and Radio Transmiasion 
in 1929.” The motion-picture camera is coining into 
use in astronomy, as was illustrated by Dr. Stetson^s 
motion pictures showing the various stages of the 
eclipse of the sun, and by a film by Philip Fox, 
showing the rotation of Jupiter and the progress of 
the moon into the earth's shadow during the eclipse 
of November 27, 1928. Dr. Stetson caught the very 
interesting instant of the appearance of the diamond 
ring effect. C. C. Wylie, who has enlisted wide co¬ 
operation in the observation of meteors, gave a dis¬ 
cussion of material gathered and also plans for future 
observations by photographic methods. E. B. Frost 
presented a note on the installation of the Hale spec- 
trohelioscope, a new and important tool for solar in¬ 
vestigation ; and E, A. Fath, a note on remounting a 
telescope, in which he described the making of a pier 
from boiler plates, joints being welded with an 
acetylene torch. 

There were thrive papers on stellar spectiwiopy. 
First, a paper by Paid Bourgeois, of the Yerkes Ob¬ 
servatory, on the system 61 Mu Orionis, a system 
similar to 13 Ceti, a visual binary of rapid period, of 
which one component is a spectroscopic binaiy. The 
perturbations capable of observation in the spectro¬ 
scopic system add great interest. Second, observa¬ 
tions of 7 Epsilon Aurigae, by 0. Struve and C. T. 
Elvey. This star is interesting not only because it has 
the longest known perickl of the eclipsing biaarias^ but 
also on account of the beauty and unusual variations 
in the spectrum. The third spectroBcopic papef? 

J, S* Plaskett's vice-presidential address^ on “Morions 
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of B-Type Btars/’ was by far Uio most important 
paper of the program. An enormous number of ob¬ 
servations (induding the radial velooitles of 815 
stars), mainly accumulated at the Dominion Astro- 
physical Observatory, Ottawa, was given masterf\il 
and penetrating treatment, with results that point 
emphatically to the conclusion that our galaxy is in 
rotation about a distant center in the direction of 
longitude 327 degrees. This result makes our galaxy 
appear to bo even more closely akin to the spiral 
nebulae than was supposed. It may be siguiflcant 
that the indieatcMl direction of this motion coincides 
with that suggested by Dayton C. Miller’s observa¬ 
tions on ether drift. E. D. Frost’s address on ‘^Soine 
Aspects of Celestial Evolution” was given at a gen¬ 
eral session of the association, as has been noted, 
'niia lecture dealt with the dramatic phenomenon of 
new stars and their bearing on theories of stellar and 
planetary evolution. A complimentary lecture to the 
public was given by Philip Fox on “The Adler Plane¬ 
tarium and Astronomical Museum of Chicago,” which 
is to open about April 1, 1030. 

An account of the astronomical features of the Des 
Moines meeting would be incomjdete without mention 
of the visit to the Drake Municipal Observatory, 
which bears a dedication from the City of Des Moines 
to Professor D. W. Morehouse, president of Drake 
University, a rare college president, who, in addition 
to his many and exacting administrative duties, finds 
time to give a course in general astronomy and to 
direct the activities of this observatory. 

SKCnON R (GEOLOGY AND GEOGRAPHY) 

{Report from Kirtley F, Mather) 

Section E held four sessions on Monday and Tues¬ 
day. None of the organizations related to this sec¬ 
tion were in session in Des Moines, but about seventy- 
five geologists attended the meeting and thirty-eight 
papers were listed on the program. The address of 
the retiring vice-president, Frank Leverott, of the 
University of Michigan, was given Monday afternoon 
on “Problems of the Glacialist.” Among other sub¬ 
jects, the causes of glacial climates were considered. 
Discussion centered chiefly about the papers by G. P. 
Kay and E, T. Apfel, “Tlio Pre-Illinoian Pleistocene 
Urology of Iowa”; C. L. Baker, “Tectonics of the 
Eastern Mexico Cordillera and the Laramide Thrusts 
of Trans-Pecos Texas”; A. L. Logn, “Ground Water 
Hydrology and Pleistocene Geology of the Platte 
River Valley and Adjacent Areas in Nebraska”; E. 
H. Barbour, “Proboscidea of Nebraska,” and H. J. 
Cook, “Recent Discoveries concerning Ancient Man in 
North America,” Other papers dealt with the 
stratigraphy andi paleontology of various localities in 


the Mississippi Valley and with the physiographic 
development or glacial history of various portions of 
the northern states. On Monday afternoon a lecture 
complimentary to the public, on “Eai*tliquakes and 
What They Tell Us,” was delivered in the Shrine 
Temple auditorium by Dr. J. B. Macelwane, of St. 
Louis University. This lecture was illustrated in part 
by a motion-picture film on earthquakes recently pro¬ 
duced by Pathe Exchange in cooperation with the 
department of geology of Harvard University. 
Monday evening a dinner for geologists and geog¬ 
raphers was held in Younkers Tea Room, attended by 
approximately fifty guasts. Tuesday evening George 
F. Kay, of the University of Iowa, vice-president of 
the American Association for Section E, delivered a 
lecture on “Glaciation: the Background of the Devel¬ 
opment of the Mississippi Valley,” at a general ses¬ 
sion of the association. 

SECTION S’ (ZCXJLOGlCAIi SCIENCES) AND RELATED 
ORGANIZATIONS 

{Reports from Geo, T, Ilargitt, D. E, Minnich, J. J. 

Dorw, r. H. Jones, Blanche Wheeler and 
Jesse M. Shaver) 

Section F held no separate sessions at Des Moines 
and all contributed papers from its members ap¬ 
peared in the program of the American Society of 
Zoologists, which extended from Monday to Wednes¬ 
day. The American Society of Zoologists held ses¬ 
sions for the reading of papers on Monday and Tues¬ 
day mornings. Fifty papers were read, exclusive of 
joint programs, distributed as follows: general and 
comparative physiology, 33; cytology, 7; embryology, 
0, and miBcellaneous, 4. The sessions were well at¬ 
tended, the attendance frequently running well over 
one hundred. The Monday afternoon program was 
given over to informal demonstrations, about twenty 
papers being presented in tliis manner. Most of the 
sessions were held in the library and annex of the 
Hotel Savery. The thanks of the two organizations 
are extended to the hotel management and to the local 
committee for their efficient preparations. Some of 
the sessions of the genetics section of the society were 
held at the Iowa State Agricultural College, in Ames. 
Joint sessions were held with the American Society 
of Parasitologists on Monday morning and with the 
Ecological Society of America on Tuesday morning. 
Tho annual biological smoker wicurred Monday even¬ 
ing, a most enjoyable social gathering in the Scottish 
Rite Temple, whoso fine building was opened for in¬ 
spection and whose hospitality was generously ex¬ 
tended. Several of the lectures at general sessions 
and several of the complimentary non-technical lec- 
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tarea were of a biolog^ical character and were enjoyed 
by many of the attending j»x>logists. 

On Tuesday evening a dinner for all zoologists was 
held at the Hotel Savery (headquarters), attended by 
about two hundred, following which was delivered the 
address of the retiring vice-president of Section P, 
M* F. Guyer, of the University of Wisconsin. Speak¬ 
ing on “The Germinal Background of Somatic Ac¬ 
quirements,” 1‘rofessor Gu 3 'er discussed the relations 
of organisms to their surroundings, their adaptations, 
variations and modifications, and pointed out some of 
the possible correlations between these and the ger¬ 
minal constitution. The germ cells and genes are 
subject to the same influences as the body and have 
been sliown in some case.s to be directly infiueneed or 
modified by external forces. This paper is to be pub¬ 
lished in Science. On Wednesday morning a general 
session of all zoologists was devoted to the address of 
the retiring president of the American Society of 
Zoologists, C. B. Davenport, on the topic, “Light 
Thrown on Evolution by Genetics.” Dr. Davenport 
discussed genes in relation to both individual develop¬ 
ment and evolution; both are related to the same in¬ 
ternal causes and arc conditioned by the environment; 
it is to the genes and their behavior that we go for an 
understanding of ontogeny and evolution. 

The Entomological Society of America held ita 
twenty-fourth annual meeting from Saturday to 
Monday, with thirty-one contributed papers. One 
afternoon was devoted to an invitational symposium 
on “Important Contributions which America has 
Made to the Study of Insects.” The discussions on 
this subject included taxonomic contributions by C. 
E. Mickel, biological by D. M. DeLong, morphological 
by W. P. Hayes, physiological by E. F. Phillips, eco¬ 
logical by S. A, Graham and economic by Arthur 
Gibson, Much interest and discussion were aroused 
by thia symposium. All papers on the program were 
exceedingly interesting in their special fields. Of gen¬ 
eral interest were the following: “The Food of In¬ 
sects Viewed from the Biological and Human Stand¬ 
point,” by the retiring president, C, T. Brues; 
“Analysis of Metamorphosis in Insects,” by C. H. 
Kennedy; “Dragon-fly Collecting in China,” by J. G. 
Needham; “The Biotic Constants of Insects,” by R. 
N. Chapman, and “Entomology around the World,” 
by T. D. A. Cockerell. The annual public address of 
the Entomological Society was given by William M. 
Mann, director of the National Zoological Park, at 
Washington, on “Economic Adventures of an Uneco¬ 
nomic Entomologist.” Dr. Mann told of experiences 
in Lower California, Mexico and Central American 
countries. On Sunday there was an informal inspec¬ 
tion of the entomological work of the Iowa State Col¬ 


lege, at Ames. The officers of the Entomological 
Society for 1930 are: President, Edith M. Patch; 
vice-president, B. E. Snodgrass; second vice-presi¬ 
dent, R. W. Doane; secretary-treasurer, J. J. Davie. 

The American Association of Economic Entomolo¬ 
gists held its forty-second annual meeting from Mon¬ 
day to Wednesday. At the meeting of the Section of 
Plant Quarantine and Inspection (F. N. Wallace, 
chairman; S. B. Frackcr, secretary), Mr. Wallis dis¬ 
cussed the traini]ig and temperament required for 
successful plant quarantine enforcement The status 
and importance of the Mediterranean fruit-fly eradi¬ 
cation campaign in Florida were described by L. A. 
Strong and Wilmon Newell. Other phases of federal 
quarantine activities and similar work in the various 
states were discussed by a number of speakers. Of¬ 
ficers of the Quarantine Section for 1930 are: E. N. 
Cory, chairman; S. B. Frackor, secretary .—The Sec¬ 
tion of Extension (J. A. Hyslop, c)iairman; G. F. 
MacLeod, secretary) held a symposium of several 
short papers on cooperative work among extension 
entomologists.—The Section of Apiculture (G. M. 
Bentley, chairman; E. N. Cory, secretary) waa ad¬ 
dressed by the chairman and had a program consist¬ 
ing of ten papers, dealing with various phases of 
apiculture. R. L. Parker is chairman for 1930 and 
F. B. Paddock is secretary. 

The general program of the Association of Eco¬ 
nomic Entomologists began on Tuesday morning, with 
the address of President T. J. Headlee, on “Some 
Tendencies in Modem Economic Entomological Re¬ 
search.” This was followed by the reading of fifty- 
seven paj>ers. Of these there were four papers on 
insects affecting forest and shade trees, eighteen on 
insects affecting deciduous fruits, thirteen on insects 
affecting cereal, forage and field crops, one on insects 
affecting animals, five on insects affecting truck crops, 
five on insects affecting the hou.sehold and stored 
products and six on unclassified topics. Of the 
papers on insects affecting deciduous fruits, there 
were six on the codling-moth and five on the oriental 
fruit moth, various measures for the control of each 
pest being discussed. Papers relative to new pests of 
apple, cherry and raspberry were also presented. 
Papers on insects affecting cereal, forage and field 
crops dealt with the biology of the Hessian fly and 
the com-borer, the pink bollworm, wireworras and 
certain insects attacking clover and alfalfa. Papers 
dealing with insects affecting truck crops had to do 
with the Mexican bean-beetle, the potato leaf-hopper 
and the onion maggot, while those relating to insects 
affecting the household and stored produets covered 
the control of insect pests of upholstered fnmture^ 
storage of furs and other garments, the pea weevil 
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prablmn and mdfchoda of protocting seed. Papers 
having to do with insecticides dealt with lead arsenate 
and sodium fluosilicatei arsenical substitutes^ oil 
sprays and insect respiration in relation to the tox¬ 
icity of contact insecticides. Other papers wei*e pre¬ 
sented on parasites, itisect association studies and 
experimental plots. 

On Sunday many of the members attending the 
meeting of the AsRociatiou of Economic Entomolo¬ 
gists visited the Iowa State College at Am£‘8, where 
Uiey learned much of the work of the departments of 
zoology and entomology and attended an enUmiolo- 
gists' dinner. Tlie speaker at tlie dinner was Uerbert 
Osborn, of the Ohif» State University, who discussed 
the early history of entomology in the central states. 
Tile regular entomologists' dinner was held at the 
Hotel Savory in Des Moines on Tuesday evening, and 
it was well attended and very much enjoyed. Frank¬ 
lin Sherman is president of the Association of Eco¬ 
nomic Entomologists for 1930, J. S. IJouaer is first 
vice-president and A. F. Burgess is secretary. 

The American Society of Parasitologists held its 
sixth annual meeting from Saturday to Tuesday, with 
about seventy members present. The addn^s of the 
retiring president, N. A. Cobb, on “Recent Aspects of 
Nematology," was of unusual interest After show¬ 
ing a fine series of lantern slides to illustrate the re¬ 
cent advances in knowledge of the stxnicture and 
biology of the free-living nematodes, Dr. Cobb 
pointed out in detail the inadequacy of the discussion 
given to this group in text-books of zoology. An im¬ 
portant feature of the Des Moines program was a 
symposium on veterinary para-sitology. E. R. Becker 
and J, A. Schulz reported some interesting experi¬ 
ments on the infusoria of the stomachs of ruminants, 
indicating that these protozoa were of no aid to the 
host in the digtistion of food. M. C. Hall discussed 
in a very entertaining and stimulating way the train¬ 
ing and point of view needed by a student on entering 
the field of veterinary parasitology, and F. C. 
Bishopp gave a review of the most important un¬ 
solved problems in the relation of insects to veterinary 
medicine. The symposium closed with a motion pic¬ 
ture prepared by J. N. Shaw and B. T. Simms on 
tlie liver flukes of sheep, cattle and goats. 

An unusually large number of interesting papers 
wore contributed, a portion of which were presented 
wholly or in port by deraonstrations. A. E. Wood- 
bead presented by motion picture and lantern slides 
some of his recent studies on the larvae of Bu- 
©ephaltifl. In papers on the germ-cell cycle of the 
digenetic tremetodes P. C, Brooks reported that he 
'Was unable to find any indication of polar bodies in 


the sporocysta and rediae, and he presented a new 
theory of trematode development. H. E. Meleney 
presented a preliminary report on some community 
surveys for intestinal protozoa in Tennessee, which 
showed a venry high incidence of the dysenteric ameba, 
Endamoeha histolytica. Besides those in the sympo¬ 
sium and the address,of the retiriiig president there 
were fifty-two papers on the program, of which 
twenty-one were read by title. Of the contributed 
jjapers sixteen were in protozoology, twenty-nine in 
helminthology and seven in entomology or general 
parasitology. These papers give a fairly good cross 
section of the research that is being done in the 
United States in parasitology. They show the pres¬ 
ent emphasis on experimental method and the part 
that practical problems of human or economic inter¬ 
est play in the field. The following officers of the 
Society of Parasitologists were elei^ted for 1930: 
President, W. W. Cort; vice-president, E. C. Faust; 
secretary-treasurer, N. R. Stoll; new council members, 
Benjamin Schwartz and W. B. Hemis, 

The Wilson Ornithological Club held its sixteenth 
annual meeting on Friday and Saturday with 210 
registered members and visitors present. Twenty-six 
pax>er8 covering a wide range of topics were pre¬ 
sented and eight papers were read by title. The 
order of moulting of feathers in birds was traced by 
treating each feather tract separately, by Lynds 
Jones. L. H. l^ommel showed interesting lists of 
flowers that humming-birds have been observed to 
visit, together with dates of their visitation. Hum- 
ming-i)ird8 leave in the fall immediately after frost 
kills the humming-bird flowers. The chemical nature 
of the saliva used by the chimney swift in gluing its 
nest together was described by Althea R. Sherman 
and Burton H. St. John. L. J. Cole presented some 
data on determinate and indeterminate egg-laying, 
especially of the house wren. Jesse M. Shaver 
analyzed statistically various temperature factors as 
related to the time of ending of the mocking-bird's 
evening song. The distribution and taxonomic rela¬ 
tions of the crowned sparrows were considered in a 
paper presented by Myron H. Swenk. An especially 
pleasing paper was the comparison of the old, sincere 
ornithologists of the past with the numerous publicity 
seekers and nature fakirs of the present, by Althea 
R. Sherman, Seven papers at this meeting were 
illustrated by motion pictures. The following offleera 
were elected for 1930: President, J. W. Stack; vies- 
president, Frank L. Burns; secretary, Jesse M. 
Shaver; treasurer, W. M. Rosen; councilors: Albert 
Ganier, Myron H. Swenk, Mrs. Margaret M. Nice, 
Lynds Jones. 
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SECTION O (botanical SCIENCES) AND RELATED 
ORGANIZATIONS 

(iJpporfs from Sam F. Trelease, Arthur J. Fames, 
A, S, Foster, F, E. Denny, G. W. Martin, 

W, A, Whitney and W. H. Horr) 

As in recent years, Section G arranged a single ses¬ 
sion of invited papers of gcnerAl interest, held jointly 
with the associated botanical societies on Tuesday 
afternoon. C. E. Allen gave the retiring vice-presi¬ 
dential address on ‘Tnlieritance in a Hepatic/' This 
very interesting address on Dr. Allen's fimdamental 
botanical research in genetics was followed by a sym¬ 
posium on the biology of maize, in which G. N. Col¬ 
lins, Paul Weatherwax, E. W. Lindstrom and L. W. 
Durrell read papers on the phylogeny, ontogeny, 
genetics and pathology of maize. These j)apers, to¬ 
gether with those read at a special session of Section 
0 on maize, provided a very valuable summary of 
recent investigation on that important plant. 

The Botanical Society of America held a most suc¬ 
cessful meeting from Monday to Wednesday, with a 
registered attendance of 200. The sectional meetirigs 
were unusually well attended, with much discussion. 
The annual dinner for botanists was held on Tuesday 
evening, with 221 present. President Margaret C. 
Ferguson presided, and retiring president A. H, R. 
Buller delivered the presidential address. Illustrated 
reports of the recent remarkably successful summer 
meetings of the society w'ere presented by A. J. 
Eames and L. W. Durrell. The following officers 
were elected: President, L. W. Sharp; vice-president, 
R. H. Tniej editor-in-chief, E. W. Sinnott, 

At three well-attended sessions of the General Sec¬ 
tion of the society topics in paleobotany, cytology, 
morphology and anatomy were considered. By means 
of lantern slides, the details of tracheary pitting and 
the relationship of primary to secondary xylem in 
fossilized wood of CallizyIon were clearly demon¬ 
strated. The anatomy of the so-called “pistol-butted” 
trees of mountain slopes occasioned discussion, espe¬ 
cially in regal'd to physiological and developmental 
factors. A paper dealt with the origin of the cellu¬ 
lar layers and the chemical nature of tlie cell walls 
in the seed coats of alfalfa and clover. Several 
papers were concenied with special phases of the 
morphology of cryptogams, and interesting reports 
were made on the development and structure of the 
gametophyies of various liverwoi-ts, on the monoe¬ 
cious gometophytes of several species of Equisotum 
and on the imperfect state of our knowledge of the 
life-cycle of the marine alga Leathesia. A paper on 
gamete formation in certain marine diatoms empha¬ 
sized the need for further American research in this 


field. Several papers deeding with angiospem 
morphology were read, and an observation on de¬ 
hiscent sterile achenes in the strawberry was dis¬ 
cussed. A preliminary report was presented on the 
morphology and initial ontogenetic divergence be¬ 
tween cataphylls and foliage leaves in Oenothera and 
Eleocharis. A report of the detaileid development of 
cotton fibers was of paiiicular interest. 

Three meetings of the Physiological Set^tion of the 
Botanical Society were held. Of spiwial interest were 
invited papers by Ernest Bateman, of the U. S. 
Forest Products Lahore toi*}', on toxicity of chemicals 
to fungi, and by E. J. Lund, of tlm University of 
Texas, on bioelectric currents in plants as related to 
the life activity and correlation of oclis. Lund's re¬ 
port w’as supplemented by papers by Gordon Marsh 
on the inherent electromotive force of the onion root 
tip. There were five papers on the general subject of 
plant nutrition: Wanda K. Farr showed gro^vtli 
curves of root hairs in solutions of calcium phosphate 
at different pll values; Sophia H. Eckci-son gave the 
results of a microchemical stud^^ of tomato plants 
during phosphate starvation and recovery ; Mary E. 
Reid presented further reports on the nitrogen 
metabolism of squash under different conditions; F. 
B, Warm repoited on the effect of iron salts on the 
recovery of plants from chlorosis, and Wann and E. 
O. Leonard showed tJie relation of nitrates to the 
growth of cuttings of Mentha piperita. Two papers 
dealt with the virus problem: A. A, Dunlap showed 
that the mosaic and yellows diseases bad contrasting 
effects upon the carbohydrate and nitrogenous sub¬ 
stances, and B. M. Duggnr gave a further report upon 
the inactivating effect produced by the addition of 
various substances to tobacco virus. J. B. Overton 
and E. A. CcHjkefair found that in the aging of 
century-old cells of cactus the chemical changes wei*© 
much more marked than the cytologieal changes. G. 
J. Peirce was able to introduce starch suspensions 
into the petioles of plants and thus follow the path 
of conduction in the vessels. Adelia McCrea noted « 
favorable effect of ultra-violet light upon the potency 
of Digitalis purpurea. Measurements of the internal 
and external temperatures of leaves were reported by 
J. C. Frazier and E. C. Miller. There were two 
papers on respiration: by P. G. Gustafson on tomato 
fruits and by B. E. Livingston and W. B. Mack, who 
reported a double optimum in oxygen concentration. 
Other subjefita treated were: regeneration of tissues 
by cuttings, glucoaides of Marrubium, reducing sub¬ 
stances in plants, rest period of seeds and buds 
related to storage conditions and chemical treatments^ 
The officers of the Physiological Section for 1930 Wf? 
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Chmrmon^ N, Transoau; vice-ehcdnnanf £. F. 
Hopkins; members of the board, B, M. Dnggar and 
L. Knudson; secretary, F. E. Denny. 

The Idycological Section held two sessions, notable 
I'or the unusual attention paid to the Phycon)ycetes. 
F, B. Gotner discussed the development and cytology 
of Koospores of the Oomycetes under controlled tenoh 
perature conditions; E. M. Gilbert and W. A. Kuntz 
made significant contributions to the life histories of 
species of Empusa. Papers on fungi of other groups 
included those by Leva B. Walker on Ascoidea 
rabeseens, by A. H. E. Buller on Sporoboloinyces and 
!>y B. 0. Dodge on niieroconidia of Mon ilia. The sec¬ 
tion approved a projected program in commemoration 
of ilie hundredth anniversary of the birth of Anto?i 
de Bary, to be preset*U^d in cooperation with the 
Americar* rhytopiithological Society, at the Cleveland 
meeting next Dei’cmber. 

The American Phytopatbologieal Sotnoty held its 
hventy-first annual meeting from Saturday through 
Tuesday with an attendance of about 150. The of- 
fi(!ers for 1930 are: President, II. S. Fawcett; vice- 
f>rritident, Max W. Gardner; secreiary-ireaaurer, F. 
C. Meier; councilor, H. P. Barss; editor-in-chief of 
Phytopathology, 11. B. Humphrey. The program 
consisted of ninety-three papers delivered before the 
societysections and five delivered at two joint ses¬ 
sions, with Section G of the American Association 
and with the Society of AmeTican Bacteriologists. 
The contributions may be classified as follows: cereal 
diseases, twenty-five; vegetable diseases, thirty-two; 
fruit diseases, thirteen; miscellaneous diseases, 
twelve; diseases of ornamentals, nine. There were 
two invited papers, by Cliristiiie Buisman, on the 
1)11 tch elm disease, and by E. P. White, on the future 
of the pathology of ornamentals. The annual ban¬ 
quet on Saturday evening will long l>e remen*bered 
because of the clever program of original songs, im¬ 
personations, etc., rendered by members from Iowa, 
Minnesota and Wisconsin. On Sunday evening was 
bold the second annual meeting with business men 
and farmers, the discussion being this year on “What 
Present Trends in Agriculture Demand of Plant 
Pathology,” Thomas Eoberta (General Milling Com¬ 
pany) spoke on the great west and wheat; the na¬ 
tion's greatest crop, corn, was discussed by H. A. 
Wallace (Wallace Publishing Company); the sugar- 
beet industry was represented by W. K. Baird 
(American Beet Sugar Company), and a paper on 
conserving the intensive crops prepared by C. G. 
Woodbury (National Canners Association) was read. 

The Monday sessions were hold at the Iowa State 
College, at Amos, where there was an elaborate ex¬ 
hibit of experimental work. Displays of virus 


diseases, crown^gall investigations and com seed 
treatments were noteworthy. There were three simul¬ 
taneous soBsions Monday morning and a joint session 
in the afternoon with the Society of American Bac¬ 
teriologists, with papers on bacteriophage and plant 
and animal viroses. 

The extension pathologists held a round-table dis¬ 
cussion on Tuesday with E. E. Vaughan, of Wiscon¬ 
sin, as chairman, who empliasized the importance of 
disease control projects in close cooperation with 
other extension work, the extension pathologist being 
tile contact agent between investigator and farmer. 
From the contributions the fallowing are mentioned 
at random. The Dutch elm disease, caused by 
Graphmm ulmi, was described by Christine Buisman, 
who pointed out the dangers should this fungus cross 
the ocean. Margaret Newton, Thorvaldur Johnson 
and A. N, Brown, and E, C. Stakman, M. N. Levine 
and E. U. Cotter, repoiled independently upon the 
hybridization and mutation in Pwerinia gtaminis, 
J, C, Walker showed that resistance to cabbage yel¬ 
lows was inherited os a dominant character. The 
status of late blight of tomatoes in California was 
discussed by G. B. Ramsey and Alice A. Bailey. 
Texas root rot of cotton -was dracribed by Walter 
N. Ezekiel and J, J. Taubenbaus. The toxicity 
of flax extracts for Fusarium Uni was correlated with 
the susceptibility or r(?sistance of the variety from 
wliich the extracts were taken, stated E, S. Reynolds. 
Injury to apple leaves and limbs due to spray oil was 
n^porUid by F. A. Young. The seasonal development 
of crown gal! and hairy root were described by A. J, 
Riker, E. Hildebrand and G. W. Keitt. John E. Sass 
rei-wrted on histological studies of apple callus knots. 
The movement of the crown-gall organism through 
the tissues of the tomato plant was described by Spas 
Ivanoff and A, J. Riker. Years when poraaceous 
fruit diseases are prevalent, stated L, R. Tehon and 
G. L. Stout, are those years when drupac^eous fruit 
diseases are relatively unimportant. The present 
status of tomato bacterial canker was discussed by 
Mary K. Bryan, Selection of plants and plot screen¬ 
ing again proved successful for the control of aster 
yellows, as reported by L. E. Jones and Regina S. 
Hiker. L. 0. Kunkel reported a disease of tomatoes 
apparently identical with aster yellows. The emetic 
substances in scabby barley are apparently associated 
with glucosidea and basic nitrogen compounds, ac¬ 
cording to Allan D. Dickson, Karl P. Link, B, H. 
Roche and James G. Dickson. Transmission by vari¬ 
ous insects of two potato-virus diseases w^as reported 
by R. W. Goss. Tw'o virus diseases of the jimBon- 
weed appear to be related respectively to diseases of 
similar nature in tomatoes and potatoes, act^ording to 
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R. W. Samson, A method for recording the distri¬ 
bution of copper dusts and sprays ou leaves was de¬ 
scribed by F, M. Blodgett and E. 0. Modor. H. M. 
Quanjer reported on the comparison between the 
American and European leafroll of potatoes. Fac¬ 
tors affecting the development of the aecdal stage of 
Puccinia graminis were discussed by Ralph U. Cotter. 
The presence of the m^^celium of Peronospora 
9 chleideni in onion flowers was described by H. T. 
Cook. Q. B. liamsey and Alice A. Bailey stated that 
ultra-violet light stimulates sporulation in Macro- 
sporium tomato and Fusarium cepae. B. M. Duggar 
desci'ibed the use of diatornaceous earth filters as 
standard technique in clearing expressed plant 
juices. Stomata I infection of tobacco by mosaic was 
reported by Burt Johnson and B. M. Duggar. His¬ 
tological changes under mosaic infection were de¬ 
scribed by Melville T. Cook. 

The annual dinner of the American Society of 
Plant Physiologists occurred Monday evening, with 
eighty-five members present. The address of Presi¬ 
dent S. V. Eaton was on '‘Mineral Nutrition of 
Plants with Special Reference to Sulphur.” J. B. 
Overton announced the first award of the Stephen 
Hales prize to D. R. Hoagland, and J, II, Gourley 
announced that C. A. Shull and O. T. Peirce were 
elected to Charles Reid Barnes life membership. 

Thirty-five papers wore presented in the regular 
sessions and eight in the joint session with the 
American Society for Horticultural Science. R. B. 
Harvey discussed storage temperatures and freezing 
injuries to vegetables, and time and temperature fac¬ 
tors in the hardening of plants. According to P. W. 
Rohrbaugh, heat precipitable colloids are produced 
in the hardening process in apple-trees. T. N. Mar¬ 
tin found for sweet clover a shift in growth from 
tops to roots beginning about October 1. Erie Ashby 
reported that Lemna minor showed a much greater 
development in a medium containing minute quanti¬ 
ties of organic matter than in an inorganic medium 
containing the same elements, suggesting the presence 
of auximones. Charles Sheard and A. Frances John¬ 
son found a change in electric potentials and currents 
produced in plants under various types of radiant 
energy; leaves “take a coat of tan” under ultra-violet 
irradiation. Walter F. Loehwing reported that in¬ 
creased light intensity decreased the acidity of the 
expressed sap of wheat seedlings. F. M. Andrews 
moved protoplasm from one sieve tube to another by 
centrifugal force but could not move the layer adja¬ 
cent to the cell wall. 

At a session devoted to com and small grains J* D. 
Sayre presented a paper on a method for extracting 


sap from maise plants, and V, H. Morris proposed a 
method for the quantitative analysis of the expressed 
sap. W. E. Tottingham’s investigations showed that 
temperature did not affect the nitrogen content of 
maize but that the shorter waves of visible light 
favored the intake of nutrients from water cultures* 
George H. Dungan told how the removal of leaves 
lowered the quantity or quality of com according to 
the time of their removal. In similar work W. E. 
Loomis showed that 20 per cent, of the leaves of 
tasseled com was necessaiy to maintain the vegetative 
structures, suggesting that (1) translocation is a lim¬ 
iting factor for photosyntheaiH in maize, (2) moderate 
decrease in leaf area does not produce a correspond¬ 
ing decrease in dry-matter production and (3) any 
influence that decreases the translocation rate retards 
photosynthetio activity. J. D. Sayre reported that 
demonstrable iron accumulated only around the 
veins at the nodal plates in maize. Y. H. Morris 
found a gradual increase in dry matter in the stem 
from the time of tasseling to maturity; reduoing 
sugars were about equally distributed in all parts 
of the stem and decreased with maturity, but half of 
the sucrose was found in the lowest four joints. 

In the session with the American Society for Hor¬ 
ticultural Science Charles Sheard discussed gemiina- 
tion, stalk length, leaf area, wet weight and chloro¬ 
phyll development in plants grown under vita-glass, 
ordinary window glass, blue glass and amber glass, 
respectively. J. R. Magness reported a correlation 
between number of leaves per fruit and fruit size; 
with twenty leaves per apple the fruit size was 50 
per cent, greater than with ten leaves per apple. W* 
P. Tufts presented observations on seasonal tempera¬ 
ture and fruit ripening in certain California valleys. 
Ora Smith reported on the rest period, interior gas 
analysis and permeability to gases in potatoes stored 
in wet and in dry surroundings at different tempera¬ 
tures. P. A. Young reported greater absorption of 
oil into the leaf at the margin of a drop of spray 
than at the center of the drop. J. H. Gourley and 
E. F. HopkioB found no difference in keeping qual¬ 
ity between apples from trees receiving the normal 
amount and those receiving three times the normal 
amount of nitrate fertilizer, even though the nitrogen 
content of the fruit was appreciably greater in the 
latter instance. 

At the final session W. £. Tottingham described 
methods of presentation used by him in teaching plant 
biochemistry. H. P, Cooper, working with forty-five 
samples of pasture grasses, found that the metallic 
constituents with high standard electrode potential 
were apparently selectively absorbed. J* E. Weaver 
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and W. J. Himmel foond a decided difterence be¬ 
tween Typha roots grown in water and those grown in 
well-aerated soil. Joseph C. Gilman and C. H. Bar¬ 
ron reported that the temperature of germinating 
steriiiaed oats was raised 6.8° C. bat that when 
Aspergillus fumigatus was present on oats with but 
18 per cent, of water the temperature was raised 
26,4° C. Robert P, Marsh reviewed his work on fer¬ 
rous-sulphate treatment of olover and the accumula¬ 
tion of the salt in the leaves as shown by X-ray 
photographs. 

OBGAKIZATJONB RKLATEID TO Sl!X)TIONS F AND G 

(Eeports from E, W, lAndsirom, A, 0. Weese 
and l\ W. Whiting) 

The American Society of Naturalists held a sym¬ 
posium on radiation on Wednesday afternoon. Selig 
Hecht spoke on '^Radiation and Vision/' deBoribing 
and illustrating some newer methods of investigating 
quantitatively visual acuity in relation to the distri¬ 
bution of the rod-and-cone mechanism of the eye. By 
an ingenious experiment he demonstrated and pro¬ 
jected in motion picture the visual response of 
Drosophila to a series of light stimulations calibrated 
to eoi*reflpond with the theory of the random distribu¬ 
tion of the light receptors in the eye. The results 
were startlingly satisfying and very consistent with 
our knowledge of eye structure. H. J. Muller spoke 
on “Radiation and Genetics/' summarizing our knowl¬ 
edge on the production of mutations by X-ray, 
radium and natural earth emanations and showing the 
bearing of this on evolution. He said that if an 
electron has been able to knock out a portion of a 
gene (giving a retrogressive mutation), it has also 
been able to put it back again, making it possible for 
progressive variations to be thus produced. Robert 
Emerson, speaking on “Radiation and Photosynthe- 
Bis," gave a critical survey of what is known of the re¬ 
lations between chlorophyll and light. He described 
some experiments on the relation of light and chloro¬ 
phyll content to photosynthesis in the alga Chlorella, 
hi which the chlorophyll content may be regulated at 
will by controlling the supply of iron in the medium. 
The rate of photosynthesis was found to vary almost 
directly with the amount of chlorophyll in the cell. 
An audience of 150 were well pleased with the pro¬ 
gram and with the remarks of the presiding officer, 
President G. H. Parker. A. F. Blakeslee was elected 
president for 1930 and Charles Zeleny vice-president. 
At the annual dinner Wednesday evening President 
Parker gave an address entitled “Kim Kurmah, or 
What Are We About?” with a humorous and searoh- 
hig analysis of the activities of the teacher and 
investigator in biology. 


The Ecological Society of America met on Monday, 
Tuesday and Wednesday. The Monday afternoon and 
Tuesday morning sessions were held jointly with the 
Botanical Society of America and the American So¬ 
ciety of Zoologists, respectively. The president's 
symposium, on the “Ecological Importance of pH,” 
was of special interest, as was also a symposium on 
“Range Ecology,” held at Iowa State College Wed¬ 
nesday afternoon. The society dinner was held at 
Ames Wednesday evening and was followed by an 
address, “Concerning Community Studies,” by the 
retiring president, W. C. Alice. The following officers 
were elected: J. E. Weaver, president; W. P. Taylor, 
vice-president; A. 0. Weese, secretary-treasurer; Bar¬ 
rington Moore, editor. 

The American Microscopical Society held its forty- 
eighth annual meeting on Monday and elected the 
following officers for 1930; president, D. H. Wenrich; 
first vice-president, L. H. Tiffany; second vice-presi¬ 
dent, H. W. Stunkard; member of executive commit¬ 
tee, S. Eddy. To honorary membership, the society 
elected Edward Penuock and Wm. Hoskins, who 
have maintained membership continuously since 1879. 
A $50 life membership was awarded to Samuel Eddy 
for securing the largest number of new members in 
the competition of 1929. A committee with Paul S. 
Welch as chairman was commissioned to draw up 
resolutions on the death of former secretary T. W. 
Galloway, for publication in the proceedings. 

The ninth annual meeting of the Joint Genetics 
Sections of the American Society of Zoologists and 
the Botanical Society of America was held in part 
at Iowa State College, Ames, in part at Des Moines. 
At three sessions twenty-nine papers were read, 
among which a noteworthy contribution was made by 
Sewall Wright, entitled “Evolution in a Mendelian 
Population.” Among exhibits and demonstrations 
was one by G. H. Rieinan, illustrating genetic factors 
for pigmentation in the onion bulb and their relation 
to disease resistance. E. W. Lindstrom showed 
growing specimens of haploid tomatoes and of 
diploids derived both sexually and asexually from 
these, also microscopie preparations demonstrating 
chromosome segregation in haploid tomatoes. F. B. 
Hanson reported a striking parallelism between in¬ 
creasing X-ray voltage and lethal mutation in Dro¬ 
sophila, and also experiments demonstrating the effect 
of earth radiation in producing lethal mutations. 
Several papers reported new oases of linkage iit 
plants and animals. It was voted that a committee be 
named to investigate the possibilities of organising 
American geneticists and to report at the Cleveland 
meetixig. Officers for 1930 are as follows; chairman, 
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L, J. Cole; 9ecreiary-tr€a8urer, P* W, Whiting; 
society representative, L* J. Stadler. 

SKonoN H (anthiiopology) 

(Report from C. 11. Danforth) 

Section H held sostdoiis on Monday. The early 
oocurrences of man in America and the archeology 
of the Mississippi Valley were the two outstanding 
subjects discussed. The opinion seems to be gaining 
ground that man and mammoth existed contempo¬ 
raneously on the American continent; but granting 
this (which many students are reluctant to do), the 
question still remains as to whetJier man appeared 
earlier, or certain extinct marnmuls persisted longer, 
than has heretofore been supposed. P. E. Cox, state 
archeologist of Tennessee, argued that man in Amer¬ 
ica has an antiquity comparable to that of early man 
in other parts of the world. Harold J. Cook, of the 
Colorado Museum, discussed the paleontology of 
Colorado, Oklahoma and Texas in relation to human 
finds in this region, particularly the ^^Folsom man.^' 
E. B. Eonaud, of the University of Denver, reported 
on the prehistoric culture of these people. Cook 
emphasized the association in this region of human 
bones with those of extinct forms of bison, mammoth, 
etc., ill formations where recent species other than 
man are not represented. Suggestion of a possibly 
late pei*8istencfi of tho mammoth was found by Wil¬ 
liam D. Strong, of Nebraska, in an interesting series 
of Algonkiart myths whose source would be difficult 
to explain except on the basis of an original first¬ 
hand knowledge of living proboscidians. 

A discussion of the present status of the Nebraska 
Indians and a tentative outline of the archeology of 
Iowa with many illuminating data on the history and 
geography of the state were presented, respectively, 
by A. E. Sheldon, of the Nebraska Historical Society, 
and Charles R. Keyes, of the Iowa Archeological Sur¬ 
vey. An interesting contribution to physical anthro¬ 
pology was contained in a paper by George D. 
Williams, of Washington University, who finds that, 
irrespective of total stature or length of tibia, the 
fleshy belly of the gastrocnemius is shorter in pro¬ 
portion to total muscle length in the Negro than in 
the white subject. 

There was a joint session with the National Re¬ 
search Council's committee on state archeological sur¬ 
veys, at which Carl E. Quthe presided. Dr. Guthe 
laid stress on the extent of unwitting vandalism and 
irreparable loss to science occasioned by uninformed 
amateur collectors, especially curio seekers. Bones 
and artifacts are practically valueless in the absence 
of the fullest possible information as to source and 


assooiationa. These most important data ate the very 
ones which are mofit often lost or rendered eqaivociil 
by the amateur and the poorly equipped museum. It 
behooves axithropology vigorously to discourage curio 
seeking, to promote a better appreciation of what 
facte are important axid to strive for the type of 
cooperation between professional and amateur that 
has proved so mutually helpful, for example, in 
ornithology and in astronomy. In the vice-prosiden- 
tial address Dr. Fay-Cooper Cole stressed the impor¬ 
tance of the anthropological view-point in the treat¬ 
ment of Indians, immigrants and dependent peoples 
generally. Examples from the experience of Dutch, 
English and other colonial powers were cited to show 
the excellent results that have commonly followed 
study of and concessions to native religions and cus¬ 
toms as contrasted with the almost invariably disas¬ 
trous outcome when these considerations have been 
ignored. 

SECTION I (psychology) 

(Report from John K. Anderson) 

The Dea Moines program of Section I was the 
most extensive one ever arranged by the section, due 
in part to the fact that, owing to the holding of the 
Ninth International Congress of Psychology in Sep¬ 
tember, no meeting of the American Psychological 
Association was held this year. On Friday morning 
there was a joint session with Section Q, devoted to 
invitation papers, George D. Stoddard, of the Uni¬ 
versity of Iowa, discussed the objectives of research 
in child development, with many illustrations from 
the experimental literature; M, E. Haggerty, of the 
University of Minnesota, described the methods and 
progress of his extensive historical analysis of tho 
literature on learning, and Frank N. Freeman, of the 
University of Chicago, presented the results of his 
important study on the resemblance of twins. On 
Friday afternoon a second joint session was held with 
Section Q for the presentation of the vice-presidential 
addresses. Howard C. Warren, of Princeton Uni¬ 
versity, retiring vice-president for Section 1, spoke 
on ^'The Organic World and the Causal Principle, 
giving a scholarly and constructive analysis of the 
relation between the doctrine of emergent evolution 
and the mechanistic interpretation of the universe. 
Truman Ijoe Kelley, of Stanford University, retiring 
vice-president for Section Q, spoke on '^The Scientific 
versus the Philosophical Approach to the Novel 
Problem,” bringing into clear relief the characteristic 
features and results of the two methods of approach' 
During the remainder of Friday afternoon and on 
Saturday five sessions were held for eon^hui^ 
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papers, of wlrieh thirty were read. Four of these 
were ia the field of general i>flychoiogy, seven in ex¬ 
perimental psychology, six in genetic psychology, 
seven in educational psychology and the remaining 
six may bo classified as miscellaneous. The attendance 
at all sessions was unusually good, varying from 70 
tor the smallest session to 250 for the session at which 
the vice-presidential addresses were given, 

SECTION K (social AND KCONOWIC SCIENCES) 
(Eeport from Charles F, Roos) 

Sections K and M (Engineering) held a symposium 
on the relations of the social sciences and statistics to 
engineering, with invitation addresses. In a paper 
on “The Placement of Engineering Graduates before 
and alter Graduation,” John R. Bangs, Jr., of Cov- 
noll University, contradicted the somewhat cummt 
i)])inion that the engineering profession is slightly 
overcrowded. Professor Bangs proposed that engi¬ 
neering schools have a personnel officer who should 
oi)tain careful character and vocational analyses from 
many a<!quaintances of each student and from these 
prepare a rating for industrial organizations and for 
helping the student in picking the right kind of a 
position. He questioned the ethics of a minority of 
industrial concerns which try to force students into 
hurried decisions. In 1928 nearly five times as many 
positions were offered as there were men in the 
mechanical engineering graduating class of Coniell 
University, and the majority of starting salaries were 
in the neighborhood of $150 per month. During the 
last three years average starting salaries have in¬ 
creased about $2 per month per year. The old method 
of determining stresses and strains by picturing inaie- 
rial as a continuous, homogeneous, isotropic sub¬ 
stance, capable of being subdivided indefinitely with¬ 
out losing any properties exhibited in the bulk, is 
erroneous, according to F. B. Seely, of the University 
of Illinois, who read a paper on “The Statistical Ele¬ 
ment in the Mechanics of Materials.” Experiments 
involving repeated stresses (fatigue of metals) and 
studies of the internal character of metals made pos¬ 
sible by the use of the metallurgical microscope have 
produced considerable modification in our conception 
of materials, and material is now pictured as an 
aggregate of structural units varying as to size and 
shape, disposed at random orientation and containing 
internal discontinuities such as minute cracks and 
inclusions which are algo distributed according to the 
laws of chance* For such a conception the problem 
of detormitiiiig stresses ia one where exact calcula¬ 
tions can have no place, but oocurrences ore governed 


by probabilities and are susceptible to statistical 
analysis. In his paper on “Economic Quality Control 
of the Manufactured Article,” W. A. Shewhart, of 
the Bell Telex>houo Laboratories, said that the aim 
in manufacturing is no longer to do exactly what 
we want to do, but to approach what we desire within 
certain limits. This revision in ideas brings with it 
a modification of methods of controlling quality all 
the way from the raw material to the finished product. 
By the use of probability and statistical theories it 
is now possible to control quality within limits and to 
obtain more economically a product which does not 
vary more than a specified amount which may be left 
to chance. Dr. Shewhart exhibited charts to show 
that his method actually works in the manufacturing 
of telephones and other equipment used by the tele- 
I^hono companies. Harold Holellmg, of Stanford 
University, gave a paper entitled “The Economics of 
ExliaufttibJe Assets.” 

In his vice-presidential addre.S8 on “The Future of 
Retirement Schemes for Superannuated Employees,” 
H. L. Riotz, of the University of Iowa, took and 
defended tlie position that both the employer in iu- 
du.stry and the public, aa an employer for the public 
service, should clearly recognize retirement allowances 
as sound business and not as acts of charity. He 
predicted that there will gradually be a more and 
more pronounced diift towards retirement plans of 
the reserve, contractual type, operated by organiza¬ 
tions as permanent and trustworthy os legal reserve 
life insurance companies and subject to state super¬ 
vision similar to that exercised over life insurance 
companies. The remainder of the Monday program 
was devoted to invited and contributed papers by 
E. B. Reuter, G. D. Stoddard, C. I. Bmy, E. D. Star- 
buck, W. G. Bergman, C. F. Roos and J. E. Brindley. 
Tuesday morning was devoted to a joint program 
with Section A (Mathematics) and the American 
Mathematical Society, the program consisting of 
papers by Henry Schultz, H. L. Rietz, H. Hotelling, 
G. R. Davies, P. R. Rider and H. A. Meyer. In an 
invited paper on “The Standard lOnw of a Forecast 
from a Curve,” Henry Schultz, of the University of 
Chicago, employed a formula due to Gauss but the 
importance of which appears not to have been reoog- 
uized before, and showed that forecasts of the popu¬ 
lation of the United States are subject to much larger 
“probable errors” than statisticians have generally 
supposed. Professor Schultz showed that, assuming 
that the well-known Pearl-Reed population curve is 
the proper one to use in estimating our future popu¬ 
lation, the ohanoea arc even that the actual population 
in the year 2100 will differ by more than ten and a 
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half millions from the forecasted population of 196 
millions. The accepted methods load to a correspond- 
ing error of estimate of only a half million. Using 
for illustrations the production of hay in the United 
States and the growth of yeast under laboratory con¬ 
ditions^ Professor Schultz showed further that there 
is no necessary relation between the goodness of fit 
of a curve to past observations and its reliability for 
forecasting the future. 

SECTION L (historical AND DHILOLOOIOAL SCIENCES) 

The work of Section L is carried on in two parts, 
with a comiuitU^c for each part, including a chainnan 
and a secretary. At recent annual meetings the pro¬ 
grams of the two parts of Section L have been ar¬ 
ranged by their respective affiliated societies—the 
History of Science Society and the Linguistic Society 
of America. Neither of these societies met with the 
association at Des Moines, but each of the two parts 
of the section was represented by a program of in¬ 
vitation papers. These two programs are reported 
separately below. 

The History of Science Part of Section L, (Report 
from E, Brown and B, E, Livingston) —The pro¬ 
gram of the History of Science Part of Section L was 
presented Saturday forenoon and afternoon, in two 
joint sessions with Section O (Agriculture), with 
invitation papers. Charles E. Payne, of Orinncll Col¬ 
lege, presided at the forenoon session and made an 
introductory address, which was followed by a paper 
on “The Agricultural Revolution in the United States, 
1860-1930,” by L. B. Schmidt, of Iowa State College. 
“Some Pre-revolutionary Correspondence on Agricul¬ 
ture” was presented and discussed by Rodney H. 
True, of the University of Pennsylvania. George W. 
Hendry, of the University of California, gave a paper 
on “Adobe Brick as a Source of Agricultural His¬ 
tory.” At the afternoon session a paper on “Science 
and the New History” was presented by Irving B, 
Richman, of Muscatine, and one on “Some Means of 
Collecting Indian Lore” was presented by Edgar H. 
Harlan, of the Iowa State Archives. Both sessions 
aroused interesting discussion. At the close of the 
Saturday afternoon session a tour of inspection 
through the Archives of the Historical Memorial and 
Art Department of the State of Iowa and of the 
personal archives of Mrs. E. D. Spaulding was ar¬ 
ranged by Mr. Harlan and Mr. Cassius C. Stiles. A 
paper on the history of science, entitled “Mathematics 
before the Greeks,” was presented by R. C. Archibald, 
of Br^wn University, at the Monday afternoon session 
of the mathematical organizations. Some historical 
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contributions were also pr^iented before the Axneriean 
Meteorological Society. 

The Linguistic Sciences Part of Section L, {Re¬ 
port from J. P. LeCoq) —The position of linguistics 
as a science and os the basis for the precise recording 
and transmission of scientific observation and thought 
is not always recognized, but an appreciation of these 
relations seems to be increasing. At a session on lin¬ 
guistics held Saturday morning, Stephen H. Bush, 
head of the Romance language department of the 
State University of Iowa, presented a paper on “The 
Duel of Louis and Gtermont,” an episode in a chanson 
de gesie of the early twelfth or late eleventh century. 
Critics agree that this epic fragment relates in a 
highly unhistoricaJ manner the story of the battle of 
Saucourt, which occurred in 881, and Professor Bush 
presented intemal evidence to show that the duel 
episode must have taken its form at about that earlier 
time. The poem recounts in detail how King Louis 
used his spear as a sword or battle-axe, cleaving his 
opponent to the waist with one mighty blow, but 
spears that might have been employed in that manner 
were not in use in the eleventh and twelfth century 
and could not have been used at that time on account 
of the style of armor then in vogue. On the other 
hand, Professor Bush pointed out that the sort of 
spear required by the narrative was common among 
the Scandinavians of the ninth century, the thrusting 
and hewing weapon called “hoggspjot.” It therefore 
appears that this detail must date from the earlier 
time. This conclusion is in disagreement with Bedieris 
widely accepted view that the chansons d© geste axe 
generally of the eleventh and early twelfth centuries 
and are not reeditings of much earlier poems. But 
it is in agreement with Lot’s recent contention that 
the account considered is really a more recent form 
of a Scandinavian poem of the time of the battle 
referred to. Professor Bush’s paper is to appear in 
Modern Language Notes, 

In a paper on “The Arab and His Pen,” by A. D. 
Veatch, professor of Semitic languages and litera¬ 
tures in Drake University, the speaker dealt with 
Arabic culture and literature as far back as the year 
800. This contribution emphasized how very much 
modem science and philosophy owe to the Arabs. 
Valuable informal discussion dosed the session, which 
was regarded as highly successful. 

SECTION M (engineering) AND RKLATEa) ORGANI¬ 
ZATIONS 

{Report from N, H, Heck and S, T, HtUchineon) 

Section M held a joint session with Section K 
(Social and Economic Sciences) on Saturday, whidi 
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is roporrted above, under Section K. Section M held 
two Monday seasionB, the pro^ame for which were 
largely arranged by local engineers under the leader* 
ship of M. P. Clcghom. The rooming program cov¬ 
ered a wide range, and that for the afternoon dealt 
with agricultural and industrial problems of Iowa 
and adjacent states. The retiring vice-president for 
the section, E. L. Sackett, developed the idea of a 
now science. Tracing the development of skill and the 
relation of science to special ability in the arts 
through the ages, ho showed that skill is now adequate 
to supply the needed material and tools. The new 
science is the management of human energy in indi¬ 
vidual and group tasks. This necessary development 
must be by scientific methods and it is in the hands 
of the engineers. J, R. Davidson told of observations 
as a member of a special commission to Russia. He 
described the background resulting from complete 
substitution of new lor old and discussed the five- 
y(^ar plan and its effects on manufacturing, communi¬ 
cation and agriculture. The human element makes 
solution of the agricultural problem peculiarly difft* 
cult. C. C, Williams described the effect of vibrations 
on structures, separating them into harmless and 
harmful. J. S. Dodds, after pointing out the popu¬ 
larity of maps and their countless uses both in war 
and in peace, discussed the map-making program of 
the United States government. He showed that great 
benefit would result to the engineers and to the coun¬ 
try if the recently announced plan, supported by the 
president and already authorized by Congress, to com¬ 
plete the mapping in eighteen years is carried out. 
N. H. Heck described the important practical uses 
of terrestrial magnetism in transportation, surveying 
and recently in aviation, radio transmission and geo¬ 
physical pro.specting. He showed that observations 
of high accuracy, made for these purposes, are fun¬ 
damentally necessary. 

Opening the afternoon session, M. P. Cleghom de¬ 
scribed the excellent industrial progress of Iowa, 
which is primarily an agricultural state. He asked 
for the interest of engineers, especially those inter¬ 
ested in research, in the problems confronting the 
state. 0. R. Sweeny showed samples of materials 
developed from com-atalks and other farm waste. 
These ranged in hardness from a substitute for teak- 
wood through wallboord to a substitute for cork. He 
stated that desired qualities could be closely con¬ 
trolled in manufacture and that various useful chemi¬ 
cals are by-products. The supply of raw material is 
practically unlimited. S. M. Woodward described 
important hydraulic problems being undertaken at 
the Hydraulic Research Laboratory of the University 
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of Iowa. T. R. Agg gave valuable information on 
recent developments in highway economics. He de¬ 
scribed how various elements of road and vehicle 
operation cost can be combined itito a transportation 
cost and used in the planning of highways for par¬ 
ticular needs. The problems are very complex, and 
many agencies are at work upon them. Paul E. Cox 
showed that it is greatly' to the interest of Iowa to 
develop ceramic products. Henry Qiese discussed the 
application of engineering to the farm. The mechani¬ 
zation of agriculture has made the American farmer 
the most efficient in the world, and power per agri¬ 
cultural worker is higher in Nebraska than elsewherci 
with vastly greater value of annual crop per worker. 
The planning of farm power use, machinery and land 
roclamation all come into the Held of the engineer, 
through whose efforts the agricultural industry is 
now in the condition in which other industry was 
fifty years ago. Furthej* progress will depend largely 
on engineers. 

At noon on Saturday thirty members and guests of 
the Institute of Radio Engineers held a luncheon, fol¬ 
lowed by an afternoon session of the mid-west section 
of the institute. J. C. Jensen, of Nebraska Wesleyan 
University, presided at the luncheon, and short re¬ 
sponses were given by B. B. Brackett, Paul C. Rawls, 
H. D. Hayes and A. E. Kennelly. There was an 
attendance of sixty-seven at the afternoon session. 
“Problems of Television'^ were presented by R. T. 
Brackett, of tlie college of engineering, University of 
Nebraska, who brought out the present difficulties of 
procuring uniform brilliance and eye response. A 
paper on “Locating Radio Interference witlf the 
Oscillograph'’ by J. K. McNeeley and P. J. Konkle, 
of Iowa State College, was ably presented by Mr. 
Konkle. Slides were exhibited, showing that different 
types of interference give characteristic patterns on 
the oscillogram. Paul C, Rawls, president of the 
Technical Equipment Company of Des Moines, spoke 
on “Building Radio Transmitters for the Chinese 
Government." Difficulties due to white ants and 
humid atmosphere were largely overcome by use of 
glass and teak-wood. Eight hundred Chinese char¬ 
acters were built into a code system to care for the 
many different Chinese dialects. Equipment was built 
for military uses and also for government educational 
use. A paper on “The Variation of the Resistance 
of a Radio Condenser with Capacity and Frequency" 
was given by R, R, Ramsey, of the University of 
Indiana. The same speaker gave a paper entitled 
“Should the Load Resistance of the Tube be Rp or 
2 Rp for No DistortionT” A paper on “The Mea¬ 
surement of the Magnetic Field Intensity inside a CoO 



164 


SCIENCE 


[Vou Lxxi, No. im 


Carrying Eadio-frequency Currents” was presented 
by Roy H. Mortimore, of Grace!and College, liamoni, 
Iowa. This paper is to be published in the Physical 
Beview, Mr. H. D. Hayes, U. S. supervisor of radio 
for the ninth district, Chicago, told of *‘The Activities 
of the Radio Inspection Service in the Middle West,” 
explaining in clear and interesting terms many fea¬ 
tures of the work of the Fe<3eral Radio Corntoisaion 
and its branches. 

The session closed with a symposium on “Educa¬ 
tional Broadcasting,” with papers on “Courses Nw^ded 
and Audiences Available” and “Organization and 
Finance.” W. I. Griffith, director of WOl, Iowa 
State College, showed tliat the demand for programs 
of informational character is Jai^e and is steadily 
increasing. A referendum on the desirability of 
changing from high-grade music to jazz brought forth 
emphatic protest from the rural audience, of whom 
98 per cent, favored the better music. Professor 
Griffith emphasized the value of market reports and 
the public interest in serious discussions. B. B. 
Brackett showed by charts and figures how an “edu¬ 
cational chain” of stations, owned by institutions of 
higher learning and capable of telephone connections, 
will be able to send out master lessons and other edu¬ 
cational material of high quality. At present there 
are fifty-six such stations in the United States, with 
a coverage of practically the entire country at night, 
and a few minor power additions would make similar 
daytime service available. H. M. Crothers, director 
of KFDY, South Dakota State College, was unable 
to be present, but his paper on organization of broad¬ 
casting by educational institutions was read by the 
chairman. Dean Crothers called attention to the 
necessity for mauitaining high standards in the 
material broadcast, which necessitates adequate time 
for preparation on the part of faculty members who 
are to speak before the microphone. Both Dr. 
Brackett and Dean Crothers pointed out that colleges 
have on their faculties some of the best radio engi¬ 
neers in the country and are in a position to do first- 
class broadcasting work, also that they have available 
many men who are specialists and authorities in their 
fields. 

SECTION N (MEDICAL SCIENOKB) AND IlELATED 
OBOANTZATION8 

{Report from C. W. M, Poynter) 

Section N held sessions of its own on Wednesday 
and joint sessions with the American Veterinary Med¬ 
ical Association on Tuesday. The Wednesday fore¬ 
noon session was presided over by Dr. Walter L. Bier¬ 


ring, of Dea Moines. David 1. Maeht, of the Johns 
Hopkins University, presented a review of his'work 
in the application of phytopharmacology to medical 
problems, using plants as physiological indicators for 
pharmacological tests. This paper created the great¬ 
est interest and wus followetl by a very lively discus¬ 
sion. In the absence of A. W, Rowe, of the Evans 
Memorial, Boston, his paper on “Endocrine Factors 
in Human Sterility” was read by J. T. Meyers, of the 
University of Nebraska College of Medicine. A re¬ 
view of the progress of Roentgenology and its contri¬ 
bution to medical science, by P. M. Hickey, of the 
University of Michigan School of Medicine, was read 
by Carleton B, Peirce, of the University of Nebraska 
College of Medicine, because of sudden illness of Dr. 
Hickey. The paper reviewed the steady advance of 
the Roentgen ray and its fields of usefulness, also the 
difficult problems in its employment. It is interest¬ 
ing to note hero that the American Roentgen Ray 
Society has recxjntly become affiliated with the Ameri¬ 
can Association. In the discussion of Dr. Hickey^s 
paper there was repeatedly brought out the impor¬ 
tance of this affiliation and the opportunity it will 
furnish for fuiiher conferences, through Section N, 
with biologists and physicists who are interested, with 
members of the Amcriitan Roentgen Ray Society, in 
many problems in which the X-ray plays an impor¬ 
tant part. The retiring vice-president for Section N, 
A. J, Goldforb, of the College of the City of New 
York, was unfortunately unable to be present. 

The Wednesday afternoon session was held for the 
public, with Dr. J. H. Peck, of Des Moines, presid¬ 
ing. William C. White, of the Hygienic Laboratory, 
U. S. Public Health Service, reported in detail on 
the procedure at present being adopted by students 
of tuberculosis. Dr. White’s paper was very instruc¬ 
tive and enteitoining. J. W. Woodrow, of Iowa 
State College, described a new and exact method of 
evaluating vitamins in oil by means of the spectro¬ 
scope, avoiding the long delays required to make the 
same detenninations through animal feeding. 

On Tuesday the entire day was devoted to a pro¬ 
gram arranged under the auspices of the American 
Veterinary Medical Association, recently affiliated 
with the American Association for the Advancement 
of Science. The meeting was very well attended, and 
gratifying discussion followed the reading of the 
papers. The contributions presented in the morning 
dealt with tl)o menace of animal diseases to the 
human family. A paper by John R. Mohler, chief 
of the U. S. Bureau of Animal Industry, was read by 
br. Barger, in the unavoidable absence of the author. 
This paper presented a splendid r^sum^ of the prob- 
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lems that were more specifically diaoussed in later 
papers. J. N. Shaw^ of Oregon State Agricnltural 
College, explained the poisoning of doge by salmon, 
using a cinema film. M. C. Hall, of the U. S. Bureau 
of Animal Industry, reviewed our present knowledge 
of parasitology. A paper by William H. Feldman, 
of the Mayo Foundation, was devoted to an account 
of the production of experimental tuberculosis 
through intracerebral inoculation. C. H. Strange, of 
the Iowa State Veterinary College at Ames, discussed 
the general problem of veterinary education, and 
made the point, which was reflected in the atmosphere 
of this meeting, that the irderests of veterinarians are 
imich more closely associated with those of the modi* 
ral fraternity than with the interests of the agricul¬ 
tural group, with which most veterinary schools have 
developed. This paper suggested a rather pessimistic 
outlook of the present status of veterinary education 
and urged the necessity of extended entrance require¬ 
ments and closer organization with medicine. It was 
the general ftHiling, expressed in this discussion, that 
medical papers and veteriimiy papers should use 
( onnnon avenues of publication so that the compart- 
mented literatures might become naore easily available 
to both groui)s. It seemed to be the consensus of 
opinion that Section N might bo pecnliaily useful as 
ii common meeting ground for tlicse two groups. 

On Tuesday afternoon the discussion centered 
around the problem of undulant fever. A paimr by 
I. F. Huddleson, of the U, S. Public Health Service, 
presented the author’s personal study in North Africa 
and Southern Europe, This was a very complete 
losumo and emphasized particularly the importance 
of contact in the extension of this disease to the 
human family. Dr. Jordan presented a paper by A. 
V. Hardy, of tlic U. S. Public Health Service, on 
‘'The Prevention of Undulant Fever,” in which both 
the danger tlirough contact and the possible extension 
of the disease through unpasteurized milk products 
were considered. The author concluded that contact 
is a more significant factor in the spread of the dis¬ 
ease than milk products. Other papers of special 
interest can not be mentioned here because of lack of 
space. 

SECTIOIJ O (agriculture) AND RfiXATED 
0RQAVI2AT10K9 

{Report from P. E. Brown, 0, W» Tinker, if. P. 

Tukey and Paul Moore) 

On Saturday Section 0 held a joint session, morn- 
and afternoon, with the American Society of 
Agronomy and the Geneticists Interested in Agricul- 
ture. The program ooneisted of a symposium on 


^'Recent Developments in Itesearch with Com,” ar¬ 
ranged by John B, Wentz, of Iowa State College. 
The papers given dealt with genetics, morphology and 
physiology of the com plant, diseases of com, the 
utilization of corn products and the newer methods 
of com breeding. The address at the annual dinner 
of Section 0 and related societies on Saturday eve¬ 
ning was given by C. A. Mooers, of the University of 
Tennessee, retiring vice-president fpr Section 0, who 
spoke on “Some Observations from Liming Investi¬ 
gations.” A joint session with Section L on the 
“History of Agriculture” was held Saturday morn¬ 
ing. A joint session with the Geneticists Interested 
in Agriculture, tlie Genetics Sections and the Ameri¬ 
can Society of Agronomy was held on Monday at the 
Iowa State College, at Ames, the program dealing 
with the genetics of crop plants. 

The Society of American Foresters held its twenty- 
ninth annual meeting on Monday and Tuesday, with 
an attendance of about one hundred members from 
all sections of the United States. About half of the 
time was devoted to a discussion of forestry and its 
relation to the public welfare. A proposed forest 
policy for the United States was submitted by a 
special committee, some of the phases considered 
being the question of idle land in relation to forestry, 
prospective future needs for forests and extension of 
public forests. These and other phases were dis¬ 
cussed. Tuesday was devoted to discussions of many 
different topics, such as “Dissection of Wood Fibers 
by Chemical Means,” “Environmental Controls for 
Game through Modified Silviculture,” “Influences of 
the Forest on Erosion and Water Control,” “Prob¬ 
lems in Silvicultural Eesoorch.” Announcement was 
made of the culmination of the plan of the Society 
of Foresters to employ a permanent exe.cutive secre¬ 
tary. The first award of the prize of $1,000, anony¬ 
mously given to the society, for a paper covering the 
solution of the forest problem, was announced, Mr. 
Ward Shepard being the winner. Colonel H. S. 
Graves gave an account of progress made by the com¬ 
mittee on educational survey, for which a gift of 
$30,000 was received from the Carnegie Corporation. 

The twenty-sixth meeting of the American Society 
for Horticultural Science, on Monday, Tuesday and 
Wednesday, was the most successful yet held. In 
response to a special request the papers on the pro¬ 
gram were presented more clearly and with better 
illustrations tlian has been usual, and there was more 
discussion. A very successful banquet and social 
evening was an important feature, with an address 
by the retiring president, V. R. Gardner, of Michigan 
State College. A growing interest in vegetable prob- 
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lems was indicated by the fact that three half-day 
soaaians were required for the papers presented in 
this sphere, and it was agreed that problems of orna¬ 
mental horticulture were of sufficient interest to sug¬ 
gest a half-day session devoted to this field another, 
year. Although breeding questions are still of great 
importance, only six papers out of tbc whole 107 on 
the program dealt with breeding. Pollination and 
self-sterility studies continued to exert wide appeal, 
especially the newer phases of caging, introduced 
bouquets and habits of pollinating insects. Propa¬ 
gation methods, one of the more recent fields of scien¬ 
tific attack in hoiliculture, likewise continued to be of 
interest. Fertilizer studies of a field nature, involv¬ 
ing detailed plant nutrition work, dominated the pro¬ 
gram, Several reports from different regions were in 
general agreement tliat, while the corn]) 08 ition of fruit 
was influenced by nitrogen fertilizers, the keeping 
quality was not affected. Several papers on small 
fruits discussed fruit-bud formation, cambial activity, 
runner formation in the strawberry, fruiting habits 
and methods of pruning, indicating a quickened in¬ 
terest in scientific attack upon small-fruit problems. 
It was shown that the six-cane Kniffin system of 
training grapes, as compared with the four-cane sys¬ 
tem, had increased the yield of grapes nearly 6Q per 
cent for a three-year period in Illinois. The prob¬ 
lem of the physiological effects of sprays upon fruit 
plants, especially oil sprays, maintained its interest, 
although general spray problems have gradually be¬ 
come divorced from the program. Respiration and 
storage studies and problems of fruit ripening have, 
on the other hand, become of greater moment Suc¬ 
cessful half-day joint sessions with the American 
Society of Plant Physiologists and with tlie Potato 
Association of America led to the decision that it will 
be desirable to hold similar joint sessions next year. 
A. T. Erwin, of Iowa State College, was elected 
president for 1930. The next meeting will be held at 
Cleveland, December 29, 30 and 31, 1930. 

The Geneticists Interested in Agriculture held a 
s 3 nDiposiam on Monday at Iowa State College, in 
joint session with the Genetics Sections and Section 
O, on '‘Genetic Experimentation with the Larger 
Domesticated Mammals.” Papers were read by Jay 
L. Lush and Edward N. Wentworth, discussion being 
led by Bruce L. Warwick. The need of comprehen¬ 
sive records in connection with routine breeding 
optotions was emphasized, to make possible the ac¬ 
quisition of new data in the field of reproduction 
physiology and in the study of character inheritance. 
Fred Griffee was elected secretary for 1930. 

The sixteenth annual meeting of the Potato Asso¬ 
ciation of America was one of the most suooeasful 


yet held, with respect to general interest and large 
attendance. One and one half days were devoted to 
joint meetings with the Vegetable Section of the 
American Society of Horticultural Science and with 
the Iowa Vegetable Growers Association. Technical 
papers were presented on Tuesday and papers of a 
more popular nature were given on other days. A 
paper that aroused much favorable comment was on 
“The Potato as a Health Factor,” by John Harvey 
Kellogg, of the Battle Creek Sanitarium. Dr. Kellogg 
cited results of experimental work to prove that the 
potato is an invaluable article of diet for the preven¬ 
tion of acidosis and other troubles of the blood. C. 
H. Metzger, of the Colorado Agricultuitd Experiment 
Station, reported that L. G. Schutte, of Monte Vista, 
Colorado, produced 1,145 bushels of potatoes from a 
single acre in 1929; this is the highest potato yield 
yet recorded for the United States. Papers on potato 
breeding were given by Wm. Stuart, of the U. S. 
Bureau of Plant Industry; Fred A. Krantz, of the 
University of Minnesota, and C. L. Vincent, of the 
State College of Washington. Dr. Stuart’s paper, 
“An Historical R^sum^ of the Potato Since its Dis¬ 
covery,” will be useful to plant breeders for many 
years. An exhibit of potato seedlixigs from different 
regions attracted much attention; many of the new 
seedlings seem to have great promise and some may 
replace varieties now generally grown. 

The Association of Official Seed Analysts of North 
America held its twenty-second annual meeting on 
Tuesday, Wednesday and Thursday. There were 
round-table discussions on “Public Service Programs 
for Seed Laboratories,” “Seed Law Enforcement,” 
“Cooperative Service among Seed Laboratories” and 
“The Interpretation of GerminatiDU.” There were re¬ 
ports of committees on public service, legislation, 
cooperative service and research. 

The Crop Protection Institute had its annual dinner 
Monday evening. It was stated that while the income 
of the institute was less than $3,000 eight years ago, 
for the past two years it had averaged about $50,000. 
Paul Moore said that to many it would seem strange 
to be talking of crop protection when the topic of the 
hour was distress of thousands because of surplus 
crops. Tet, were there any stoppage of the effort to 
control plague and pest we should soon hear not just 
the cry of the farmer, “0 Congress, give us a bonus,” 
but a national prayer, “God, give us food.” Mr. Moore 
urged the need of the institute for a small endowment 
that would provide for some “overhead” and some 
projects for which funds can not be secured from 
industry. W. C. O^Eane, chairman of the board of 
governors, indicated some ct the work of year* 
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Fifteen major reaearoh projects were oontinned or 
beguu^ carried on in seventeen states, with seventeen 
research men on the institute staff, of whom thirteen 
were full-time men. The projects ranged from plant 
breeding to the utilization of chemical by-products. 
Among the concrete accomplishments of the past year 
were mentioned: adaptation of an emulaifled white 
oil to use against insects on domestic animals; a new 
method of wrapping fruit-tree grafts; a new material 
derived from petroleum pi’oducts and adapted to ex¬ 
tensive use in spraying; an efficient summer spray 
derived from petroleujri oils; definite progress toward 
utilization of shale oils in plant sprays; a new com¬ 
bination fungicide and insecticide that is practical 
and efficient; utilization of a special form of sulphur 
in such a way as to meet extensive orchard needs. 
The institute unanimously adopted a resolution favor¬ 
ing on effort to eradicate the Mediterranoan fruit-fly. 

SBCTiON Q (education) 

(Report from W. L, JJhl) 

Of the experimental studies in elementary education 
reported to Section Q, those by Ernqst Horn, of the 
University of low’a, and by Harry J. Baker, of the 
Detroit public schools, are of general significance. 
Dr. Horn showed that m\ich effort has been mis¬ 
directed in attempts to teach rules for spelling, which 
have but slight value. Dr. Baker illustrated the treat¬ 
ment of problems in character training by beginning 
with eases of maladjustment and then proceeding by 
diagnoses and remedial measures to the improvement 
of conduct. The relation of class size to the efficiency 
of tcoching in high schools and colleges was reported 
upon by Everett Davis, of the Des Moines public 
schools, and by Earl Hudelson, of the University of 
Minnesota. The results point to the dissirabiJity of 
larger classes in some subjects if certain conditions 
other than size of class ajre satisfied. Difficulties in 
the education of the consumer were set forth by Rosa¬ 
mond Cook, of the University of Cincinnati, in a 
report upon the consumer's judgment of hosiery. In¬ 
vestigations on the effectiveness of learning and the 
significance of academic success wore reported by 
D. A. Worcester, of the University of Nebraska, by 
U. C. Brandenburg, of Purdue University, and by 
Harl R. Douglass, of the University of Minnesota. 
Studies of the measurement of pupil and teacher 
growth and ability, as presented by S. A. Courtis, of 
the University of Michigan, by Herbert Sorenson, of 
the University of Minnesota, by B. L. Eby, of the 
Univerrity of Cincinnati, and by W. S. Bergman, of 
the Detroit public schools, attested progress in the 
refinement of procedures, the accuracy of measure¬ 


ment and the clearness of the presentation of data. 
Reports of studies on science teaching aroused much 
interest. Otis W. Caldwell, of Columbia University, 
presented evidence to indicate that the general policy 
of a school or the arrangement of its curricula may 
lead either the ablest or the weakest pupils toward 
science courses or away from them. Benjamin C. 
Gruenberg, of New York City, presented evidence to 
show that the alleged tyranny of science often has its 
roots in the hearts of propagandists and misguided 
enthusiasts for certain interpretations of science. 
Ways of avoiding such misconceptions were outlined 
by Florence G. Billing and 8. E. Powers, of Columbia 
University, in their report upon a thorough and au¬ 
thentic professional course for teachers, a course 
planned to provide elementary teachers with training 
for their work no less sound than that now given to 
university teachers. Extended discussion followed 
papers read by Ralph K. Watkins, of the University 
of Missouri, by Elliot R. Downing, of the University 
of Chicago, and by Victor L. Noll, of the University 
of Minnesota, on the relative effectiveness of the 
laboratory and the demonstration in science teaching. 
The investigation of this problem has progressed so 
far as to warrant science teachers in trying courses 
with less laboratory work arui more reading and dis¬ 
cussion than is generally prevalent. Two sessions 
were held jointly with Section I (Psychology), F. 
N. Freeman, of the University of Chicago, summar¬ 
ized his study of twins with regard to the relation 
between nature and nurture. M. E. Haggerty, of 
the University of Minnesota, gave a paper on ^'The 
Incidence of American Psychology in the Problem of 
Ijearning.” The address of T. L. Kelley, of Stanford 
University, retiring vice-president for Section Q, was 
on ‘^The Scientific vermis the Philosophic Approach 
to the Novel Problem." An empirical or theoretical 
approach, Dr. Kelley asserted, can be only a guess, 
and the rationalization of this guess may lead to 
disastrous and persistent dogma. 

ORGANIZATIONS RELATED TO THE AMERICAN 
AJS80CIATI0N AS A WHOLE 

(Report from Edward Ellery, Ellen Eddy Shaw, 
Ray 3f. Peterson, jR. TV. Babcock and 
Helen Jean Brown) 

The thirtieth annual convention of the Society of 
the Sigma Xi was held at Des Moines, with President 
F. R. Moulton in the chair. The convention was the 
largest within the last five years; thirty-six of the 
fifty-one chapters wore represented, each by one or 
more delegates, and twelve of the twenty-two Sigma 
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Xi Clubs were represented. The secretary reported 
that the total membership is now about 23,400 and 
that the chapter enrolment is between 7,000 and 8,000, 
a total of 804 members and 449 associates having been 
elected in 1929, He also stated that the committee on 
awarding Sigma Xi research grants had distributed, 
in 1920, approximately $4,000 among eight candi¬ 
dates. The convention unanimously voted charters 
for chapters to petitioning groups from the Univer¬ 
sity of Wyoming, the University of Oklahoma, the 
State College of Washington, the University of 
Rochester and tJie Pennsylvania State College. 
Officers for the ensuing biennium were chosen as fol¬ 
lows: president, George W. Stewart; secretary, Ed¬ 
ward Ellery, Union College, Schenectady; treasurer, 
George B. Pegram; member of the executive com¬ 
mittee, to serve five years, Leon J. Cole; member of 
the alumni committee, to servo five years, C. E. Davies. 
The annual Sigma Xi dinner followed the convention. 
The eighth annual address, presented under the joint 
auspices of the American Association and the Society 
of the Sigma Xi, was given by George H. Parker, of 
Harvard University, on ^^Soine Aspects of Human 
Biology.'' 

The American Nature-Study Society met on Friday 
and Saturday with an attendance of about seventy. 
Nineteen papers were read. An address of welcome 
to Des Moines was given by Agnes Samuelson, super¬ 
intendent of public instruction for the State of Iowa. 
Miss Samuel son welcomed the organization in the 
natne of the thirteen thousand schools in Iowa and 
three quarters of a million school children. Otis W. 
Caldwell, of Columbia University, spoke in memory 
of Alice Jean Patterson, of Normal, Illinois, who died 
in 1929. Papers on *‘The Evolution of the Nature 
Study Idea" wore given by M. A. Bigelow, of Colum¬ 
bia University, and by Elliot R. Downing, of the 
University of Chicago. Dr. Bigelow said tliat the 
most successful nature study of recent years is simple 
observation of natural things, studied with reference 
to the children's interest rather than os illustrations 
of principles of organized natural science. Dr. 
Downing considered the centers of nature-study work 
in the United States, beginning with the Oswego Nor¬ 
mal School, where Henry Straight, a pupil of Agassiz, 
took charge of science lessons in 1876. Later, in Cook 
County Normal School, Jackman did a piece of work 
similar to Straight's. L. H, Bailey and the Com¬ 
stocks, at Cornell University, M. A. Bigelow, at Co¬ 
lumbia University, and Clifton Hodge, at Clark Uni¬ 
versity, established the present basis for American 
nature work. A paper by Florence Billig, supervisor 
of science, Sacramento, California, on “An Analysis 


of the Scientific Background of Stodente Enrolled in 
Courses in Science for Teachers in Elementary 
Schools," considered about nine hundred teachers and 
their science equipment when entering college or 
training classes. It was shown that loss than 50 per 
cent, of these had studied even one science in high 
school and that many had no foundation in science, 
the entire responsibility for their preparation being 
thrown ui>on teacher-training collegea and normal 
schools. A most interesting science chart showing 
work for the first seven grades was presented by H. 
A. Beall, of the University of Iowa. Copies of the 
chart may be obtained upon request. A very excel¬ 
lent exhibit of pupils' work in nature study in the 
City of Des Moines was an important feature of the 
meeting. On Saturday evening, the annual nature- 
study banquet was held in honor of the presidents 
of the Nature-Study Society. Homer R. Dill, of the 
University of lo^va, gave the lecture of the evening. 
For 1930 the president is Bertha Chapman Cady and 
the secretary is Ellen Eddy Shaw. 

The Honor Society of Phi Kappa Phi held its 
eleventh biennial convention on Tuesday, with an 
address by George W. Stewart, of the University of 
Iowa, on “Conservation of Talent." The secretary’s 
report showed that 3,433 new members had been en¬ 
rolled in the last two years, one new chapter having 
been installed. National officers were elected as fol¬ 
lows: president, R, C. Gibba; secretary, C. H. Gor¬ 
don; historian, J. S. Stevens; editor, R. M. Peterson. 

The Gemma Alpha Graduate Scientific Fraternity 
held its annual council naeeting and convention on 
Monday and Tuesday. Seventy-one members were 
present at the breakfast, representing ttiirteen of the 
sixteen chapters. The officers for 1930 are: president, 
C. C. Murdock; vice-president-secretary, R. W. Bab¬ 
cock; treasurer, C. E, Mickel; editor, C. P. Scofield; 
recorder, S. S. Humphrey. 

Sigma Delta Epsilon, Graduate Women's Scientific 
Fraternity, held its eighth annual convention follow¬ 
ing a breakfast on Tuesday morning, with about forty 
members present. The national officers elected for 
1930 are: president, Helen Jean Brown; vice-presi¬ 
dents, Opal Wolf and Helen R. Johnson; secretary, 
Maiy Dover; treasurer, Maude Bennot. About 
seventy-five members and guests were present at the 
breakfast, representing thirty-six institutions. Stella 
M. Hague gave a short history of the oiganixation. 
Bertha Van Hoosen, editor of the Woman*$ Medical 
Journal, spoke on “Opportunity for Women to do 
Research in Medicine." Jane Leisenringi of tho Uni¬ 
versity of Minnesota, gave a talk on Ad¬ 

vances in Nutrition," 
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THE GERMINAL BACKGROUND OF SOMATIC 

MODIFICATIONS^ 

By Dr. M. F. GUYER 

department or zoolouy, univeraity or Wisconsin 


On tho theory apparently that all pleasures must 
carry a penalty of compensatory pain, some former 
grim group of zoological Puritans decreed that 
though this organization may eat, drink and be 
merry, it must in the end endure a retiring ad¬ 
dress, so-called presumably because it conduces to 
the usual result of retiring, sleep. No vice-presi¬ 
dent of Section P is ever brave enough to break 
the bonds of this ancestor worship, so you and 1, fel¬ 
low zoologists, are here alike victims of a tradition. 
Let’s be merciful I 

In venturing to speak briefly on the gorminal back¬ 
ground of Bomatio acquirements, you will observe that 
I have reversed the traditional order of this combina¬ 
tion, the germinal foundation preceding tho acquire- 

* Address of the vice-president of Section F—Zoological 
Sciences, American Association for the Advancement of 
Science, December 31,1929. 


ment. Possibly this is the only novelty you will find 
in my remarks. But since general topsyturviness is 
the order of the day, I can at least plead modernity. 
In these days when children run their parents, fresli- 
men instruct their professors and wives support their 
husbands, why should not some of our venerable bio¬ 
logical riddles be approached backward? 

We used to dream of romance, with each yearning 
soul finding its unerring way to its predestined mate; 
we now talk of propinquity and endoorines. The dart 
of Don Cupid seems slated for replacement by the 
hypodermic needle and a proper blend of hormones. 
We used to hear of sin; we now know only psycho¬ 
analysis and unsatisfied self-expression. We used to 
read of prepotencies and pointings, but this lore of 
the fancier has given place to the chemistry of the 
gene. So in such precedents of revolution and dis^ 















170 


SCIENCE 


LZXK^ Ka 


illustoninent I would again justify my means of ap¬ 
proach to a very old problem. 

The possibility of modifying germ-plasm stands as 
a perpetual challenge to the biologist because the 
problem of variability, of the oiigiu of new charac¬ 
ters, constitutes the very foundation of both genetics 
and evolution. Until we know more of the causes of 
gemunal variation than we do to-day, we must re¬ 
main ignorant of tlie most essential factor in each of 
these fields. So it is obvious why, although baffled 
at almost every turn, the experimenter returns again 
and again to his attack on the central problem. 

Great skepticism prevails among geneticists about 
interventions of the parental body affecting the germ- 
cells, particularly in any specific way. Since on the 
basis of negative evidence at least, the efforts of the 
flesh seem unavailing in any perceptible modification 
of germ-plasm, the modem student of heredity almost 
universally falls back upon the non committal concep¬ 
tion of a directly varying germinal substance, and 
simply pleads ignorance of the causative stimuli, in¬ 
ternal or external, that induce such changes. 

The tnith is that in the very setting of the problem 
of the inheritance of somatic acquirements, we are, 
from one point of view, faced by an apparently in- 
boIuFjIc dilemma. For the very fact that a character 
con be acquired by the body carries with it the in¬ 
escapable admission that the constitutional capacity 
for its appearance already exists. It is a common¬ 
place of modern genetics that the characteristics of 
an organism reijuire for tlioir expression not only 
an adequate stock of germinal materials which we 
call genes, but a suitable environment. From this 
point of view, an acquired character is one in which 
not the genic constitution but the environment has 
been changed. 

Such a statement of the problem, however, meets 
the immediate challenge of explaining how such an 
acquired character is related to the genes of the germ, 
but inasmuch as we do not know how any character, 
acquired or otherwise, is related to the gt^nn, our 
ignorance is no more dense than it was before. Cer¬ 
tainly if our modem knowledge of genetics teaches 
us anything, it is bow little we know about the rela¬ 
tionship that exists between the chemical complexes 
of the germ and the expressed characteristics of the 
body. We know that any so-called character of the 
body is the indirect, cumulative product of a long 
aeries of interactions of these original chemicals; that 
great numbers of genes must cooperate to produce 
even the simplest character; that no one of these 
genes more than another represents the character in 
any literal sense, and that any particular gene influ¬ 
ences not only one bat many characteristics of the 
body. 


There is an mereasing amount of experimentataon, 
particularly with X-ray and with radium, which shows 
that external influences may directly affect germ-plasm 
and that the resulting changes may become hereditary. 
The brilliant successes of Muller* and his associates in 
this field through radiation of Drosophila are of so 
recent occurrence as to be fresh in the minds of you 
all. Muller, you will recall, by means of X-ray bom¬ 
bardments increased the frequency of mutation about 
150 times. Many of the induced mutations were the 
same as had already been found to occur in ordinary 
cultures of Drosophila; many were new. As with all 
observed mutations, including the four hundred odd 
which have been discovered in Drosophila alone, most 
were detrimental to the oiganism. Likewise most of 
them wore recessive. The results seemed to be the 
random effects of ultramicroscopic bombardments, 
since even the twin gene of the closely associated 
homologous chromosome remained unaffected. Since 
the gene must be a chemical as well as a gonetioal 
entity there seems no reason to doubt that the out¬ 
come is due to a permanent change in its molecular 
constitution. As Muller graphically puts it: *'Tho 
roots of life—the genes—had indeed been struck, and 
had yielded.'^ He points out, furthermore, the simi¬ 
larity of the X-ray mutations to natural mutations 
which have been found in Drosophila and concludes 
that *'thq minute amounts of natural radiation present 
almost everywhere in nature , , . some of it of ter¬ 
restrial origin, derived from the radium and other 
radioactive substances in earth, water and air, and a 
smaDcr part of it of cosmic origin, apparently derivecl 
from the diffuse and distant factories of matter . . . 
all this natural radiation must be producing some 
mutations in the living things on earth.’* 

Within just the past few months Babcock and 
Collins have announced actual experimental demon¬ 
stration that short-wave radiations from the earth 
itself either cause mutation or affect its rate of oconr- 
rence. They exposed genetically similar strains of 
fruit-flies in two different localities, one the university 
campus at Berkeley, California, the other in Twin 
Peaks tunnel, Son JVancisco, where the rock gives 
off about twice as much radiation as does the campus 
soil. After five months of culturing in these respec¬ 
tive localities a check-up of their records showed 
about twice as much mutation in the tunnel cultures 
as occurred in the campus controls. The mutation 
studied was a "sex-linked lethal” which caused all 
males to die before hatching, leaving only females in 
the new generation. The differential percenta^ in 
the two localities was found to be constant and con¬ 
sistent. And at the present meeting we have heard 
Dr. Hanson, although woridng entirely 
> SciefiHftc Uonthljf, December, 1080, p. 48L 
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and in a ditteraut region^ repoH essentially sim i lar 
results. 

Thus, we can scarcely overestimate the importance 
of Muller’s findings and of the corroborations, exten> 
sioiis and new applications by such workers as Wein¬ 
stein, Hanson, Dobzhansky, Stadler, Whiting, Blakes- 
lee, Buchholtz, Patterson, Harris, Oliver, Gowen, 
Babcock, Collins and others, for here at last we have 
a plausible escape from that hoary fiction, a ^'spon¬ 
taneous variation,” Whether or not we have the ex¬ 
clusive cause of gene mutations remains to be seen. 

To many of us the oulsianding perplexity in the 
Held of variation is not so much the more appear¬ 
ance of changes in the germinal substance as the ap¬ 
pearance of the particular kinds of change that even¬ 
tually lead to that hand-in-glove relationship between 
organism and environment that wo call adaptation. 
The accomplished facts seem almost overwhelmingly 
to suggest that environment must play an important 
]>Hrt in initiating as well as in conditioning particular 
kinds of germinal changes. 

Time and again in the past, according to paleon¬ 
tologists, whenever conditions arose that would permit 
of the existence of new types of living organisms, 
forms adttiirably adapted to those conditions ap- 
peartd. In some way the environment molded these 
new inhabitants to its bounds, and it seems well-nigh 
incredible—no matter what eons of time are vouch¬ 
safed us—to believe that this has been done merely 
by the negative method of killing off generation after 
generation of the non-conformists. For on such a 
basis not only has the adapted organism had to await 
the accidental occurrence of a favorable gerroinai 
variation, but of hosts of them, often highly inter¬ 
related, which then must be sifted and perfected by 
natural selection through innumerable generations to 
bring about that marvelous fitness which characterizes 
living things. 

Muller himself* gives us an interesting argument 
favoring the view that, together with natural sclcxj- 
tion, the multiplicative power of mutated individuals, 
particularly the favored few as against those having 
disadvantageous or neutral changes, is all that is 
required for “turning accident into order," and he 
contends that natural selection need operate with 
barely enough stringency to permit the multiplication 
of tlxat rare minority in a generation in which the 
new mutations have chanced to be favorable. 

Not only the facta of intricate adaptation, how¬ 
ever, but various foots of geographical distribution 
likewise incline one to suspect that altered function 
or environment, if long continued, is directly instru¬ 
mental in ipolditig the fauna of a given region; yot 
o^cperimental ptoof of aueh direct influence is lack- 


ing. Particularly when one contemplates the highly 
specialized adaptations of many parasites docs he 
feel skeptical of the doctrine of an all-snificient natu¬ 
ral selection based wholly on accidental variations. 
For the adaptive mechanisms or adjustments of many 
of these parasites, whether such internal forms as 
intestinal protozoa or such external ones as bird-Uoe, 
must be of comparatively recent origin. Since they 
are often so highly specific tliat they can not live 
on even a slightly different species of host, it is evi¬ 
dent that they could have reached their own state of 
highly specialized adaptation only after the host 
itself had evolved into a distinct species. 

As just the reverse of what appear to be more 
raphlly or recently adapted forma, we have, on the 
other hand, our so-called “persistent types" which 
have remained in sluggish apathy for countless eons 
while their more versatile brethren have run a wide 
gamut of evolutionary change. One wonders how 
their genes escaped this radiant bombardment which 
set so many of their contemporaries on a course of 
further adaptation; or if their environment put no 
premium on change, why they did not at least enter 
upon a course of non-adaptive evolution through the 
accumulatioii of chance hit-effects. 

Then again we have to face the problem of what 
appear to be definite trends in evolution as evidenced 
by similar changes which have appeared in great 
groups of separate though allied genera and species 
of animals since their respective departures from the 
common ancestral group, J refer to what is some¬ 
times termed orthogenesis, though I hesitate to use 
this term because it means so many different things 
apparently to so many different people, ranging all 
the way.from some mystical inner perfecting prin¬ 
ciple, to merely a general trend in evolutionary 
development due to the natural constitutional restric¬ 
tions of the germinal materials, or to the physical 
limitations imposed by a narrow environment. The 
impression is held by many students of evolution 
that certain variations are prone to occur more fre¬ 
quently and more widely than others, in various re¬ 
lated organisms, and some believe that such changes, 
irrespective of whether they are helpful or harmful to 
the species, tend to accumulate in definite directions. 
If favorable, it is obvious that their perpetuation is 
more assured. Since, in a former paper, I have com¬ 
mented rather fully on various lines of this evidence, 
I shall not review them here. It is sufficient for 
present purpose to say that many investigators have 
pointed out parallelisms in variation which tend to 
appear in different branches of the same large group 
of organisms. 

One of the most recent studies of the kind with 
which I am acquainted is that of Metcalf* called 

4 Jottr. M&rpk, nmd PhuwioX. 45: 1, March, 
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‘^Trend in Evolution.” In the Salpidae, for example, 
he finds the same trends in certain oharaotenstios of 
gut, muscle and eyes appearing in both the solitary 
and the chain salps. These modifications ore most 
pronounced in the phylogenetically highest groups. 
While in tJie colonial types the changes at thoir in¬ 
ception are probably adaptive or at least not disad¬ 
vantageous, to the solitary salps they are hannful. 
Metcalf believes, furthennore, that certain of these 
evolutionary changes, even though not utilitarian, 
have been thrown back in the germ-plasm in some 
way so that they appear far earlier in the individual 
life cycle than tlieir late ph 3 'logenetic origin warrants. 
Again, he is so iinj)reSsed with the irregular occur¬ 
rence of similar characters in subdivisions of such 
groups as the Opalinidae ‘^along the stem and 
branches of the phylogenetic tree,” as he phrases itt 
that he sees no reasonable alternative to the concept 
tion that the evolution of the family is largely a 
working out of tendencies inherent in the germ-plasm. 

Many other examples of parallelism in related 
forms will come to the mind of any one who has 
made taxonomic studies. To take an example from 
the vertebrates, the same features of color and color- 
pattern, such as the formation of eye-spots, barring 
and the like, appear again and again in various genera 
and species of the pheasant subfamily (Phasianinae). 
If the original mutations were fortuitous they seem 
to have instituted a series of changes in definite 
directions. To be more specific let us glance briefly 
at the varying stages and types of ocellation to be 
seen in the interesting group of peacock pheasants 
(Polyplectron) regarded by systematists as inter- 
mediate between the peafowls and the pheasants in 
the narrower sense. In Polpplectron chalcurua, ap¬ 
parently the most generalized species, ocellation does 
not occur. The only hint of what is to be realized 
in the more specialized members of the group is found 
in a pronounced purplish and greenish metallic colora¬ 
tion on certain fea^fters of the tail. In the male of 
P. emphanes, whOe there are numerous green metallic 
iridescent areas on the feathers of the upper wings 
and back, they have not yet progressed to the con¬ 
dition of being definite ocelli, although on the tail 
of this same individual there are two transverse bands 
of ocelli. As a further extension, in the male of 
P. thihetanum^ the small feathers of the wings and 
the feathers of the intcrscapulor region bear distinct 
small purple ocelli ringed successively with black, 
light brown and white. The tail is also banded with 
ocelli. In the male of P. germaini the wing-coverts 
and back bear numerous green ocelli. In the commOn 
peacock, which belongs to a related genus, the con¬ 
spicuous ^^eye-spots” on the tail ore, of course, known 
to alL Thus this tendency toward the formation of 


eye-spots in various genera and species of pheasanta, 
apparently hinted at even in the greenish-black 
iridescence so often visible in the tail-feathers of the 
common rooster, would seem to be the outcome of a 
germinal bios which finds different ranges of expres¬ 
sion in <lifTerent species. In some it occurs as eye- 
spots on the wing-feathers, in others, on the body- 
feathers; in one species there may be a single, in 
another two rows of ocelli across the tail. Since these 
pattenis appear in collateral lines, it Ls obvious that 
they have not been derived directly one from another 
but are the outcome of a general tendency present in 
the group as a whole. One sees in its incipiency in 
one species a character which may have reached an 
advanced expression in a kindred group, or finds 
various more or less intermediate expressions in other 
related species. The very fact that, instead of exist¬ 
ing iLS a medley of wholly unrelated elements, certain 
characteristics such as color markings can frequently 
be arranged as parts of a definite pattern or as stages 
in a general process indicates directional variation. 
If one chooses the features of bars and spots and 
their intergradations in the guinea subfamily (Numi- 
dinae) the story is much the same. 

The paleontological record also affords many ex¬ 
amples of what appear to be directed series of change, 
even in some cases seemingly to an overdevelopment 
of structure or to physiological disfunction which has 
meant final extinction of the species. In such cases 
possibly for formal explanation we might fall back 
upon the assumption of some influence of modifying 
genes or of different equilibria among modifying 
genes, but then we should have also the problem of 
accounting for the modifying genes and how they 
come to operate in seemingly so orderly and deter¬ 
minate a way. 

With facts, or what appear to bo facts, such as 
these facing us, then, without denying the probability 
of fortuitous gene mutations and their initiation by 
radiant emanations, there yet remains the possibility 
that mutations may also be otherwise engendered, or 
that once a gene mutation occurs it becomes more or 
Jess subject to other forces within the germ-plasm. 
Surely genes must be nourished like other living 
things, since they multiply and grow and apparently 
display the other characteristics of living matter. 
They must therefore be open to the vicissitudes which 
beset other living substance. 

Is the gene itself, or that possibly larger vital unit 
of which it is a part, the fixed unvarying thing we 
tacitly regard it as being? May,it not wax and wane 
in strength on occasion or may it not have primary 
and secondary ports like a molecule with aide-ehain^ 
or be a polymeric particle which may taw fewer 
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more molecular units f Bits of evidence are occurring 
which suggest some such contingency. 

As far back as 1917 Emerson^ suggested “tern- 
porary inactivation'’ of the gene in certain cases of 
variegation, and in a similar connection Corrons® in 
1919 conceives of the gene as consisting of a large 
molecule with variable numbers of duplicate side- 
chains attached so that each number of these side- 
chains would correspond a dednite ratio of white and 
green in the mosaic plant.” This idea of a central 
molecule and side-chains has a very familiar sound 
to the speaker inasmuch as he discussed such a con¬ 
ception at some length before the American Society 
of Naturalists, at Ithaca in 1910.^ Again, in 1924, 
in attempting to explain variegation, we find Eysteri* 
postulating genotncrcH, gene elements which eon segre¬ 
gate during development. According to him these 
may or may not be chemically identical. Likewise in 
1927 LiiJje” questions the view that genes are always 
pn^sent in the same quantity. Earlier, in 1916, Sewall 
Wright^® speaks of “four quantitative gradations of 
one factor, which determines the amount of the basic 
color-producing enzyme.” 

Perhaps the most elaborate and consistently worked 
out theory of quantitative gene differences is that of 
Goldschmidt" who, in his theory of balanced action 
of the gene, discusscis at much length the effects of 
the same gene in different quantities. He has been 
led to his present position through his attempts to 
analyze cases of intersexuality which he is able to 
initiate at will in tbe gipsy-moth. 

Experiments and studies in sex determination and 
sex control all tend toward the conclusion that each 
sex in addition to its own determiners also contains 
the genes for the production of the other sex. The 
actual sex of the individual, leaving out the question 
of sex hormones and of other possible modifiers, is 
determined by the quantitative relations between these 
two sets of genes. According to Goldschmidt one of 
those sets resides within the sex chromosome, the 
other outside it. Under ordinary conditions two doses 
of the gene within the sex chromosome, or in other 
Words, two sex chromosomes, produce the sex repre¬ 
sented by the chromosome, but with only one sex 
chromosome, the outside determiners prevail. Where 
the male is heterozygous for sox as in Drosophila the 
sex chromosome carries the determiner for female- 
tiess, and where the female is the sexual heterozygote, 
as in Abraxas, the sex chromosome bears the deter- 
iniiier of muiAn^n n 
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Goldschmidt succeeded in isolating different races 
of the gipsy-moth, of different sex-determining po¬ 
tencies; that is, different ones of them had different 
but typical quantities of the female- and male- 
producing genes roKpectively. By selecting his races 
Goldschmidt could get ones with quantities of male¬ 
ness or of feinaleness which, in the resulting cross, 
no longer balanced the quantities introduced from the 
other parent, with the result that, at will, any predict¬ 
able degree of intersoxuality up to and including tjcx 
reversal in either direction could be secured. In the 
gipsy-moth, since the female is heterozygous for sex» 
ordinarily two sex chromosomes indicate male, and 
one, female. However, by choosing a race with high 
quantities of the outside female-determining substance 
and crossing it with on individual in which the two 
sex chromosomes came from a race which possessed 
in these chromosomes a very small quantity of the 
male-producing gene, Goldschmidt st?cured what wore 
actually females in spite of tbe fact that their gametic 
constitution (with two sex chromosomes) was that of 
males. He asserts, *‘lf a given race is crossed in one 
direction with another test-race we can predict every 
result of crosses with ail other races in every direc¬ 
tion." And he goes on to say, “It is claimed as a 
fact that in our work on intersexuality different quan¬ 
tities of one gene have been studied.” 

Digressing from these special instances, Gold¬ 
schmidt enlarges his conception to make it apply to 
all genes, drawing on such fields as multiple allelo¬ 
morphism, irregular chromosome distribution and the 
like as the chief sources of his argument. 

He conceives of the gene as operating through 
‘*the production of chains of reaction of definite 
velocities which are a function of the quantity of the 
gene in question.” As to the nature of any given 
gene, ho regards it as a “definite quantity of some¬ 
thing (of course qualitatively different things in many 
different genes) linked with a chain of reactions with 
a velocity proportional ceteris paribus to its quan¬ 
tity.” He believes with many others who have arrived 
at much the same conclusion that in the present state 
of our knowledge we can best regard it “as a type 
of enzyme and specifically as an autocotylist." 

Again, such remarks about chains of reaction and 
catalysis have a familiar sound to the present speaker 
because in his 1910 paperi® before the naturalists, 
already referred to (and even in an earlier paper,” 
1907), he discussed at some length the probable func¬ 
tions of the chromosomes as the source of enzymes 
which initiate series of progressive reactions that 
result in chemical interactions. The following ex¬ 
cerpts are as valid to-day as when they were written: 

WAm. NaU 45, l9ll. 

ScttNCB, June 88, 1907. 
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It is a -weU-knowii chemical fact, moreover, that when 
two or moro progressive reactions are going on simal< 
tanooDSly, a qnichoning or retardation of the velocity 
of either, with the consequent precocious development of 
certain stages in the sequence, may lead to a partial or 
complete deflection of the original trend of tlie reactions 
and the formation of entirely different end-products 
than would otherw'iae have resulted. And velocities may 
be varied greatly by such factors as temperature and 
catalytic agents. 

If in the comparatively simple coses of associated 
simultaneous reactions with which we are acquainted in 
non-living matter, relative velocities may so modify the 
results, wo can readily realize of what tremendous im¬ 
portance regulation of this matter must become in living 
protoplasm wlicrc doubtless vast numbers of chemical 
reactions and interactions are going on at the same time. 
In fact, could wo locate such a iimoregulating factor 
in the germ-cell it would seem that we had accomplished 
a long stride toward an understanding of the controlling 
and coordinating mechanism wliich insures the appear¬ 
ance of just the proper substance at the right time in 
morphogenesis. It would constitute a qualitative as well 
as a quantitative regulator, for by determining quantity 
at any given time it determines what the next chemical 
reaction will be, and honeo in the very doing of this, 
it necessarily conditions the chemical outcome of that 
reaction. As we linvc seen, temperature and catalytic 
agents are important factors in modifying the velocities 
of reactions in ordinary chemical processes, and inas¬ 
much as under normal conditions of development the 
temperature factor is a fairly constant one, we are left 
to face the question as to whether in protoplasmic phe¬ 
nomena there is anything to correspond to catalyzers. 
Such substances we And in the enzymes. 

In any epigenetic conception of the germ-cell—and 
this in greater or less degree seems to be the only 
plausible one to-day—we are forced, in explaining mor¬ 
phogenesis, to postulate the existence of some time-, 
quantity- and quality-con trolling mechanism. The one 
evident class of substances in the germ-cells which can 
fulfil the necessities of the case are the ferments. Por 
since they will determine the velocities of chemical reac¬ 
tions they must in consequence control the quantitative 
relations of the cell chemistry at any given unit of time. 
But from the very fact that whore a large number of 
associated reactions arc going on simultaneously, these 
quantitative relations at given stages of the chemical 
interchanges mast profoundly influence qualitative re¬ 
sults, we can not but conclude that this initial control 
of velocities must condition the qualitative results. 

If we regard the chromosomes as centers of such a 
aeries of velocity-controllers, or, in other words, as 
sources of various enzymes, we can at once appreciate 
the necessity for having them so accurately balanced 
cit in size and particularly in their quantitative relatidns 
one to another. For since the velocity of the reaction 
in a fermentable substance is determined not only by the 
presence of the ferment, but also by the amount of it, 


the quantitative ri^atlons of the ferments to one another 
would have to be very aceurately maintained. 

There is no obstacle In the way of supposing, further¬ 
more, that if wo regard ferments as of nuclear orijg^, 
the cytoplasm of a given tissue may not modify the 
ferment, as it itself takes on the necessary modifications 
for its own specific functions. We have good evidence 
that the production of ferments can be modified by 
even tlie substratum on which living organisms grow, 
and such a relation as this, close os it is, is certainly 
less intimate than that existing between nucleus and 
cytoplasm. For example, certain molds cultivated upon 
starch form diastase, but if provided with albumin they 
uriJi produce instead a proteolytic ferment. Moreover, 
by gradually altering their other nutriments, yeasts can 
be made to utilize after a time various foreign com¬ 
pounds. 

If, as all evidence indicates, ferments operate as 
catalyzers, then we must not forget tliat it is the very 
general belief among chemists that catalytic agents do 
not initiate the chemical reactions with which we find 
them associated, but that they only tremendously acceler¬ 
ate such reactions, or in a few known instances retard 
them. Since the nature of the building material must 
determine fundamentally the nature of the thing built, 
we must look outside the enzymes for much that will 
determine the peculiar individual outcome of the develop¬ 
mental processes. Leaving out of consideration for the 
present other functions the chromosomes may subserve, 
we iniglit regard them as a sort of gauge for the feeding 
out of enzymes at the proper rate to bring about proper 
velocity reactions in the other ocllnlar constitnents, and 
IMjrliaps regard the whole matter of mitosis and exact¬ 
ness in chromosomal distribution as a mechanism by 
which a quantitative metabolic regulation is maintained. 

Looked at this way, the physical basis of heredity 
could not be considered a series of equipotent units, but 
rather it must be regarded as being composed of systems 
of units of different orders of organization and dif¬ 
ferent degrees of coordination. Alterations In the con¬ 
figuration, constitution or relative positions of the unit 
constituents which represent the links of the main pro¬ 
tein chain or ring, for instance, would precipitate much 
deeper-seated changes than would replacement of aide- 
chains by those of different type, and such replacements 
would, in turn, doubtless appear objectively as differences 
of greater degree than those resulting from shifts in 
the composition or configuration of the individual kide- 
chaius. 

If wo consider that the supplying of the proper 
amounts and kinds of ferments is one of the important 
functions of the chromosomes, then we may suppose that 
in biparental inheritance each set of chromosomes ^ 
operating, probably catalytically, on a series of funda¬ 
mental cell constituents that are largely eommon to both 
linos of ancestry; and that slight constitutional or con¬ 
figurational differences in corresponding eni^ineU 
about individual differences such as ws teeogatM ^ 
Adult. We have already scan that 



FsaanAET 14, 1030] 


8CIENCS 


175 


witliin oertitin Umita may act on tiie name subetanoe and 
yield different remits; consequently, In tlie intrndon into 
tbe egg of slightly altered eusymes in the chromosomes 
of the male, we should expect corresponding stmetural 
modifications to result. 

Any influence which could effect constitutional or con- 
figurational changes in other essential constituonts of the 
germ-cell would doubtless produce corresponding altera* 
lions in the adult. It is probable that not only changes 
of nuclear origin are reflected on to the cytoplasm, but 
that^ conversely, cytoplasmic alterations may affect the 
Ducloar constituents, for we have already seen how even 
tlie flubstratum may modify the enzyme factors in entire 
organisms such na molds and yeasts. Furthermore, there 
ifi no reason apparent why if the differences, no matter 
how produced, are modifications in the fundamental con¬ 
stitution or stereometry of the material affected, they 
HliouJd not persist porinaiicntly in the new germ-cells. 

It would seem, in fact, tliat in the permanent effects 
of such reciprocal influences os hero depicted for nucleus 
jnid cytoplasm, we might be able to account in largo 
iimusure for the accumulations which have step by step 
grafted on to the primitive protoplasm in its epi- 
gcuosis toward the complex conditions of to-day, or in 
otluT words, ill its racial evolution. Moreover, it is oon- 
c(fivable upon this basis Jmw in later stages of phylog- 
('i)y, as new chemical conUguratious or new chemical 
substances were developed, some of these could bridge 
buck into relations with more primitively established 
auiistunces and thus bring about ontogenetic sbort*euts 
111 development, or how, on the other hand, those abridg 
incuts might result in part from alterations in the more 
liriinitive molecular configurations. 

1 may seem to have run on to great length aimlessly, 
l>ut 1 would simply point out that if a mere shift of 
tags is made, what in this earlier paper I regarded 
as chromosomal enzymic forci become *‘genes,’* and 
the account sounds much like a modern attempt to 
explain the action of genes through enzymic behavior. 

1 have not carried you through all this repetition, 
however, merely for the satisfaction of dressing up 
old stulT in new guise, bht because I think that in its 
line of argument one may find some germ of thought 
about what I started to discuss, the germinal back¬ 
ground of somatic acquirements. Among other things 
the citation of the relations of yeasts and molds to 
thoir substrates and the possibility of one eventually 
radically modifying the other may not be without 
wgnificauce in the ohromoaome-eytopiasm relation. 

In what respects the germinal predispositions which 
permit of the appearance of so-called acquired char¬ 
acters under special conditions differ from the pre¬ 
dispositions that lead to the appearance of inherited 
characters under usual conditions, no one knows. 
About all we can say is that in case of what is com- 
nionly regarded aa the inherited character, the char- 
is usually qiqpable of reappearing: in successive 


generations without being called forth each time by a 
specific environmental factor. But since, as we have 
seen, the potentiality of acquired aa well as of in¬ 
herited characters must in some manner exist in ger¬ 
minal protoplasm, the difference would seem to be 
one of degree or of fixation rather than of kind. 

We have no reason to believe that the Jiving sub¬ 
stance of the germ-cells has any mysterious powers 
that are not shared by any or all of the somatic cells. 
In tissue cells we know that changed internal relations 
or unusual environmental stimuli may result in such 
diverse modifications as those of growth, hypertrophy, 
atrophy, hyperplasia, metaplasia and what not. Just 
as excessive exercise leads to overdevelopment of a 
muscle, so increased strain in bone leads to increased 
growth of bony tissue; if one of a pair of organs 
(lung, kidney, thyroid) i.s lacking or is dcstioyed the 
other soon adjusts and performs the function of the 
pair combined. 

In many compensatory adjustments, as of enlarge¬ 
ment of the hemolymph glands and bone-marrow fol¬ 
lowing removal of the spleen, the compensating organ 
is not in direct connection with tbe one which is dis¬ 
turbed or missing. It seems probable that the incit- 
ing agent is carried by the circulating fluids of the 
body, although in higher animals one may have to 
reckon with the nervous system. If, however, a 
serum-borne agent may incite compensatory hyper¬ 
trophy or other changes in tissue-cells, may not some 
serum-borne agents stimulate germinal protoplasm to 
additive functioning or other changes T It seems im¬ 
probable that the germ-cells, bathed in the same fluids, 
nourished by the some food, stand wholly apart. If 
we had but a single side-chain in common between a 
protein of a somatic tissue and a protein of the germ, 
then anything that could affect one might well be 
expected to affect the other. In the endocrinal seei*e- 
tions alone one sees a series of powerful substances 
circulating through the body and producing profound 
effects in any or all of its parts. Both clinical and 
experimental evidence reveals that increase or diminu¬ 
tion of an endocrine gland may be followed by marked 
alteration of bodily structure or function. When one 
sees how sex endooriues may experimentally be made 
to override genetic constitution itself in determining 
sex, he is tempted to regard the very male- and 
female-determining genes os possibly intracellular 
endocrinal structures. Since change in an endocrine 
gland may produce permanent changes in various tis¬ 
sues, may there not bo germinal bomologues of such 
tissue which may likewise be modified, particularly if 
repeated generation after generation T In an earlier 
paperi* I have expanded upon this theme, especially 
aa it might have aignifloanoe in orthogeneslB. Any 
Vi Am, Nat,, March-April, 1922. 
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intornal or external agent which could afEect particu¬ 
lar constituents, nuclear or otborwise, of the somatic 
Cells should, on the face of things, be able to influence 
homologous elements in gonn-cells. 

My own experiments in this connection, with im¬ 
mune sera, have already been laid before this society 
and I shall not subject you to the tedium of recount¬ 
ing them again. All I wish to say at prej^ent is that 
the experiments both on the effects of lens antibodies 
and on transmission of induced immunity are being 
repeated, this time with inbred stocks, and in the 
case of the lens work, with individual lens proteins. 
A small though sufficient number of successes are 
being secured from time to time to keep me encour¬ 
aged and of the same opinion as that expressed in 
my earlier work. I still believe that the serological 
reactions of the body afford one means of breaking 
in upon the germ. 

What apparently would have to happen to have an 
acquired become an inherited character would not be 
the germinal creation of the capacities for its appear¬ 
ance—these must already exist or it could not appear 
—but some sort of germinal fixation that establishes 
it as part of the more habitual expression of the 
gorm-plasm. We commonly conceal our ignorance of 
the matter, to be sure, by talking about the ^‘plas¬ 
ticity” of the organism, but this very plasticity must 
have genic implications, for the fact remains that the 
organism has the inherent capacity for acquiring the 
somatic modification. 

That profound shifts in the organization of the ger¬ 
minal protoplasm may occur, particularly in the order 
of the appearance of characters in individual develop¬ 
ment ooinpared with the order of their evolutionary 
acquisition, is evident when one regards the frequent 
precocious appearance of an adaptive mechanism far 
in advance of the conditions under which it is to 
operate. The eye of the unborn mammal, for example, 


develops long before it enoounters the external agent 
light upon which it depends for its very significance. 
Yet, if our conceptions of evolution mean anything, 
the vertebrate eye must originally have developed in 
some functional cooperation with light, no matter 
whether wo regard light as a causative or merely as a 
selective agent, likewise the mammalian placenta, 
though among the latest of wjquisitions in phylogeny, 
is one of the first things established in ontogeny. The 
point 1 would make is that, as time goes on, adjust¬ 
ments do come to pass in germ-plasm which may 
alter the chronological relations of hereditary acquit 
sitions, and that this indicates that germ-plasm is not 
a fixed, inadaptable thing. 

It would seem not improbable that any acquired 
adjustment, based on the casual potentiality of the 
genes of the organism, repeated generation after gen¬ 
eration, would foster successive adapted generations 
of individuals until such casual reactions of the genic 
complex became its customary reaction. Obviously 
both types of potentiality must reside in germinal 
protoplasm. At present 1 see no explanation of how 
casual potentialities of the germ-plasm which permit 
of the somatic acquirement of characters become in¬ 
grained in the mechanism w^uch underlies the more 
independently recurrent characters called hereditary, 
unless it is to be found in the quantitative changes in 
genes or of genic potencies. Evidence of such changes 
seems to bo slowly accumulating. Once concede that 
the constitution of the gene can wax or wane and the 
way is open to the conception of how this might be 
induced through nutritive, toiic or functional means. 
It may be that when we learn more about the proto¬ 
plasmic basis of oi-dinary hypertrophy, atrophy and 
habit-formation we may also see our way toward an 
understanding of the origin of inherited adaptations. 
Until we do so possibly we shall remain in ignorance 
of this most elusive attribute of all living things. 


THE NATIONAL ARBORETUM^ 

By Dr. FREDERICK V, COVILLE 


ACTING 

Thm National Arboretum is on institution for tho 
increase and diffusion of knowledge concerning trees. 
The National Arboretum Act, approved by President 
Coolidge on March 4, 1927, states that the purpose 
of the arboretum is research and education concerning 
tree and plant life and that in order to stimulate 
research and discovery the National Arboretum shall 
be under scientific direction. 

To study the living tree, to breed new kinds, to 

iAddrew delivered on January 17, in WoBhington, 
D. 0., before a meeting of the American Society of 
Landscape Architects. 
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select the best among them, to develop methods of 
propagating them, to show to what soils and to what 
situations and to what special purposes they are 
adapted, such is the field of experiment and discovery 
to be occupied by the National Arboretum. The 
human race has bred sheep and cattle and hor^ 
but not elephants. The elephant is too big, too wild, 
too long-lived. The human race has bred wheitt and 
potatoes and apples, but not timber trees. They ate 
have seemed too big, too wild and too long-lived. 
the time has oome to begin. I 

A strange ease of the superiority of <Ui indifidtia 
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tree has recently come to light, in a most unexpected 
way. One of the soil chemists of the Department of 
Agrieultxire, Mr, W. 0, Robinson, amuses himself at 
home by making bows and arrows and shooting them. 
He has made bows of every kind of resilient wood 
the world affords, so far as he has btven able to obtain 
it. One of the very best woods for bows is yew, which 
our own ancestors in western Europe used when they 
wore savages, and which the Klamaths, Modocs and 
other Indian tribes of our northwest coast used until 
we brought them the rifle. But a yew bow is not 
durable. It loses much of its elasticity and strength 
after a few years of alternating heat and cold. There 
is another American wood, however, from which are 
made hows of such superiority and such lasting quali> 
tics that in the old Indian days they were handed 
<iown from father to son. This wood is the Osoge- 
omngc, the hois d'are of the early French trappers, 
corrupted into bodark by Mississippi Valley fron¬ 
tiersmen, arid made into a scientific name Toxylon, 
or bow wood, by one of the early botanists. The beat 
commercial supply of 0sage-orange conies from 
Texas, With this wood Mr. Robinson has made many 
bows of remarkable performance, a typical bow of 
forty-nine pounds pull weighing 25.1 ounces. Last 
year Mr. Robinson made the discovery that from an 
Osage-orange in an old hedge on the fann of a 
friend near Rockville, Maryland, he could get equal 
strength and elasticity with little more than half the 
usual weight of wood. From this tree he made a 
bow weighing 17.7 ounces, which has a pull of sixty- 
two pounds. With this bow he shot an arrow 341 
yards, a far greater distance than any authentic 
American record up to that time. No one knows how 
far, in the hands of a more expert bowman, this 
Osage bow will shoot. 

The stump of this tree is still alive. At the ar¬ 
boretum we shall try to propagate and perpetuate 
it, by cuttings or by gi*afting, and if we can find 
another Osage tree of equal superiority wo wiU cross¬ 
breed the two and develop a whole population of 
these tree aristocrats. One can not foretell the pos¬ 
sible industrial uses of such a wood. It is suggested, 
however, by way of warning, that if golf sticks are 
ever made from the Eookvillo Osage, it may become 
iiecessary for golf clubs to double the length of their 
holes. 

The search for superior trees of every kind and 
the making of experiments with them will occupy, 
undoubtedly, a large part of the arboretum's activi¬ 
ties in future years. The beautification of American 
homos and the beautification of parks for purposes of 
outdoor relaxation and recreation is dependent largely 
on trees. Eveiy one knows the beauty of the Japa- 
aose flowering oherries in Potomac Park. Even in 


Japan, last spring, I saw no more impressive display 
of cherry blossoms than is afforded by the mile stretch 
of Yoshino cherries around the borders of our Tidal 
Basin, that most gracious gift from the City of Tokyo. 

These Japanese cherries have set us tliinking about 
the little-appreciated beauty of some of our own wild 
trees. Two or three years ago I suggested to Colonel 
Grant the desirability of preparing for our public 
parks an extensive display of our American sweet- 
scented wild crab. This is the tree that the good 
Lord evidently intended for our national flower, 
but we have been slow to appreciate the divine gift 
and to provide for it the place of honor it deserves. 
Our wild crabs are of several species. They extend 
from New York to Minnesota and southward to 
Florida and Louisiana, and they arc beloved by all 
who know them. At the National Arlwretum we not 
only shall give them a place of honor, but we shall 
select the most outstanding individuals among them, 
and these we will cross-breed, making selections again 
among the progeny until we have developed a wide 
range of varieties, more beautiful even than the wild 
trees and more fully adapted to the purposes of land¬ 
scape art. I can not believe, however, that we shall 
ever develop a cultivated crab more fragrant than the 
wild ones. 

For some reason which is unexplained, Providence 
did not allow the wild crab to enter New England, 
the home of our early poets. In consequence its 
beauty arid its fragrance long remained unsung, 
but ask the man from Des Moines or from Talla- 
liassce if he knows the wild crab, and you will get 
a new lesson in the appreciation of nature. 

Although many of the botanical experiments and 
discoveries made at the arboretum will be of value 
chiefly to horticulture and to landscape art, the most 
important work of the arboretum will find its appli¬ 
cation in forestry. In a recent address in New York, 
before the Garden Club of America, I made a state¬ 
ment which I may be permitted to repeat here: 

It is well known to American forcBtera that our origi¬ 
nal stands of timber are fast disappearing. White pine 
is already gone. At the present rate of cutting, the 
original stand of southern longleaf pine is exx>6cted to 
last eight years. The irregular process of natural re¬ 
seeding will replace, ultimately, some of the timber that 
we have cut. We shall be compelled, however, before 
long to grow trees ns a crop, just as we grow corn or 
wheat or potatoes. When we begin to plant trees as a 
timber crop, should we plant wild seedlings or should 
we plant improved strains, just as we now plant im¬ 
proved strains of corn, wheat and potatoest There can 
bo but one answer. Wlmn we go to the ex}>cnse of 
growing trees as a crop wo shall plant improved kinds 
just as soon as we have the improved kinds to plant. It 
is the primary function of the National Arboretum to 
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develop improved kinds of timber treee, by selection, by 
hybridization and by comparative tests of wild seed, 
selected seed and hybrid seed. We have every confi¬ 
dence in the outcome of such research and experimen¬ 
tation, for the tree is only a plant and that kind of 
experiment has succeeded with every other plant to 
which it has been scientifically applied. A white jiinc 
so improved in its rate of growth that it will reach in 
fifty years or in sixty years the size tliat now requires 
eighty years would repay the cost of the National 
Arboretum for a generation. 

The members of the American Society of Land¬ 
scape Architects here present may with propriety 
be asking for what purpose is this address delivered 
before this society, for although much has been said 
about the relation of the arboretum to forestry and to 
horticulture, little has been said about its relation to 
landscape art. I must confess that at the present 
time I am chiefly concerned not with what the Na¬ 
tional Arboretum can do for landscape art but with 
what landscape art can do for the National Arbo¬ 
retum. 

The arboretum is still in tlm land-purchase stage. 
Its actual operation has not yet begun. The secre¬ 
tary of agriculture has purchased, or is in process 
of purchasing, 268 acres. He expects to make addi¬ 
tional purchases which, with other land already owned 
or claimed by the government, will make a total of 
approximately the thousand acres originally planned 
for the arboretum. The site contains several elements 
of great dignity and beauty: Mount Hamilton, cov¬ 
ered with a growth of mature hardwood timber and 
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Overlooking the city, with im exeellent view of the 
Capitol, the Washington Monument and the Arling¬ 
ton hills in Virginia; Hickey Hill, with fine views up 
the Anacostia River and down it to the Potomac; 
the curve of the upper Anacostia, bordered with wild- 
rice and sweeping around to the old deer liok at 
Licking Banks, and the waterlily gai’dons at Kaiil- 
worth, one of the most beautiful sights in the city of 
Washington. 

The National Arboretum is to be an outdoor labora¬ 
tory for scientific research on trees. The rnaterials for 
research are the trees and shrubs that will bo planted 
in the area. It is planned to bring there every kind 
of tree that will thrive out of doors under this climate. 
There will be buildings, greenhouses and nurseries. 
Broad highways will border the arboretum, and it is 
expected that one of the principal entrances to Wash¬ 
ington will pass through it. The parts of the arbo¬ 
retum in contact with these principal streets, or in 
view from them, should be developed with all the 
natural beauty that the situation affords. The green¬ 
houses, the nurseries, the experimental plantings in 
straight lines and the every-day work with spades 
and hoes should be secluded from the main highways. 

In the development of the National Arboretum the 
secretary of agriculture already has the hearty co 
operation of the Garden Club of America, the Amer¬ 
ican Association of Nurserymen and many scientific 
organizations. He would greatly appreciate the co¬ 
operation and advice of the American Society of 
Landscape Architects, 
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JULIUS BUEL WEEMS 

Dr, JaLUJS B. Wkkms, chief chemist of the Agri¬ 
cultural Department of the State of Virginia, died 
suddenly on Saturday morning, Januai 7 25, at his 
home in Ashland, Virginia. 

Dr. Weems had been with the state for fifteen years 
and was widely known as a chemist. His contribu¬ 
tions to scientific journals, in the form of articles on 
agricultui-al and chemical problems, added to the 
reputation which he had as a consulting and analyti¬ 
cal chemist, and a student of farm questions before 
ho came to the Department of Agriculture. 

He was born in Baltimore, August 27, 1865, the 
son of Edwin Dawson Weems and Rosetta Norman 
Weems. Following his graduation from Maryland 
Agricultural College in 1888, he studied at Johns 
Hopkins University for two years. In 1894, while a 
fellow in chemistry at Clark University, he received 
his degree of Doctor of Philosophy. For the next ten 
years he was professor of agricultural chemistry and 
chemist of the experimental station at lown College, 


Dr. Weems was a member of the Society of Amer¬ 
ican Bacteriologists, the American Chemical Society, 
and a fellow of the American Association for the Ad¬ 
vancement of Science. 

W. C. J. 

AUGUST TOBLKR 

Thk death is announced on November 23 of Dr. 
August Tobler, the director of the Geological Section 
of the Natural History Museum, Basel, Switzerland. 
Dr. Tobler was a geologist of international reputa¬ 
tion. He did much work in the Netherlands East 
Indies, his principal publication on that region being 
‘‘Djambi-Verslag,” which consists of a volume of 585 
pages of text and 19 plates and an atlas of 9 geo¬ 
logical maps, structure sections and a table of the 
different geological formations. Dr. Tobler also made 
studies of the geology and paleontology of northern 
South America, especially Venezuela and Peru, ^he 
high quality of Dr^ Tobleris work is recognized by 
every one familiar with it Berides the reeport 4tte 
him beoBUse of his aeietttifio M 
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bimaell^ to bU scientific eolleagnes by the help that he 
was ever ready to render them in their investigations* 
His death causes a severe scientific loss and removes 
a personality which had extended its kindly infiucnce 
to all the continents. 

T, W. V. 

KAMAKICHI KISHINOUYE 

Dr. Kamakiohx Kishino0 Y£, professor emeritus of 
fisheries in the faculty of agriculture in Tokyo Im- 
penal University, died on November 22, 1929, at 
Cbengtu, Province of Bsechuan, China, while col¬ 
lecting fresh-water fishes in the upper part of the 
Yaugtse-Kiang. lie started from Tokyo last August 
on an expedition to collect fishes along the Yangtzo- 
Kiang and had been successful in obtaining much 
material, but was attacked with some alimentary dis¬ 
order and died on November 22. 

Professor Kishinouye was in several lines of work 
one of the leading scientific men of Japan. He pub¬ 
lished a number of papers on the Alcyonarian cotuls, 
paying special attention to those that produce coral 
of commercial value. He studied numerous problems 
of the life history of Japanese fishes and was espe¬ 
cially well known for his investigations of the scom¬ 
broid (mackerel) group. He was the author of a 
volume entitled ^'Contributions to the Comparative 
Study of the So-called Scombroid Fishes/^ published 
in the Journal of the College of A^culture of the 
Imperial University of Tokyo, Volume 8, No, 3, 1923. 

Professor Kishinouye attabed high scientific recog¬ 
nition in his native country, being a member of tlie 
imperial Academy of Sciences. Besides being a man 
of scientific distinction he possessed great personal 


charm and was a good example of the courteous 
Japanese gentleman of the old school. 

T. W. V, 

RECENT DEATHS 

Dr. Lea McIlvaink Luqueb, tutor and associate 
profes5K>r of mineralogy at Columbia University from 
1887 to 1925, died on January 30, at the age of sixty- 
four years. 

Db. J. Fred MoHnEii, for thirty-three years pro¬ 
fessor of physics at Dickinson College, died on Janu¬ 
ary 28 at the age of sixty-five years. 

William Waller Carson, professor emeritus of 
civil engineering at the University of Tennessee, died 
on February 7, at the age of eighty-four years. 

Db. Thorburn Brailsford Robertson, professor 
of physiology and biochemistry at the University of 
Adelaide, died on January 27 at the age of forty-five 
years. 

Sir George Danoj:r Thane, the Britisli anatomist, 
died on January 14 at the age of seventy-nino years. 

Db, Yoshiaki Ozawa, prol'esi^r of paleontology 
at the Imperial University of Tokyo, died on Decem¬ 
ber 29. Dr. Ozawa had returned to his work in Japan 
this last summer after two years of foreign study in 
Europe and the United States. 

Db. Benedikt Dybowski, professor of zoology at 
Lwow University, died on February 1, at the ago of 
ubety-five years. After being exiled to Siberb for 
participating in the 18G3 insumetion in Poland ho 
undertook a study of fauna from Lake Baikal to 
Kamchatka. 


SCIENTIFIC EVENTS 


AGRICULTURE IN THE BRITISH EMPIRE 

The nineteenth annual report of the British Devel¬ 
opment Commissioners for the year ended March 31, 
1929, deals, accordbg to a report in the liondon 
Times, with a large range of questions aJffccting agri¬ 
culture, rural economy, ftsliericB and harbors, the com- 
imlsory acquisition of land for road improvement, 
and the financial position of the development fund. 

The total advances from the development fund 
recommended during the year amounted to £394,762, 
compared with £383,662 in 1927-*28. The administra¬ 
tive expenses of the commission amounted to £9,315, 
compared with £9,887 in the precedbg year. 

Since the commissioners' last report eight bureaus 
liave been established b accordance with the recom- 
Ricndatiou of the Imperial Agricultural Research Con¬ 
ference m 1927, Their purpose is to collect and 
infoniuitbn of a aoientifie character on 


various branches of agricultural research. Their es¬ 
tablishment so soon after the meeting of the confer¬ 
ence is a matter for congratulation, the commissioners 
remark, because of the assistance they will give to 
scientific workers in different countries. But the bene¬ 
fit to individual and isolated workers is not the only 
reason for which the bureaus are welcomed. Since 
they are the result of joint action taken by a number 
of empire governments, will be controlled by a repre¬ 
sentative empire committee, and financed by empire 
contributions, the bureaus arc to be welcomed as a 
first—and it is to be hoped only a first—step in a pol¬ 
icy of cooperation by the governments of the empire 
for the promotion of agriculture by enlisting scientific 
aid. 

It is estimated that £22,000 per annum will be re¬ 
quired to mamtain the bureaus, and this sum is being 
raised by proportionate contributions. The contribu* 
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tion of England and Wales has been assessed at £3,- 
125, and that of Scotland at £500. The coirnnissioners 
have recommended payment of these home contribu¬ 
tions from the development fund, in view of the ad¬ 
vantages which British agricultural investigators will 
derive from participation in the scheme. 

While it is unquestioned, the commissioners add, 
that advantages will accrue to agricultural science in 
this country from the creation of the bureaus, it is 
anticipated that still greater advantages will be de¬ 
rived from them by oversea workers. It is not only 
because of Uio dominnting position which agriculture 
holds in the -national ocononiy of overseii countries 
that their representatives jiressed for the bureaus. If 
this had been the main reason the proposal would 
have been made many years ago; for in some coun¬ 
tries at least tlie need of a central organization has 
long bec^n recognized. Tlic immediate cause of the 
demand made at the conference was tlie clear realiza¬ 
tion by empire workers that the mother country is 
now in a position to offer them substantial aid. The 
institutions which have been built up as a result of 
the creation of the development fund in 1909 are tak¬ 
ing a leading place in the application of scientific re¬ 
search to agriculture and Britain can offer, as twenty 
years ago it could not, much valuable guidance for 
those attempting to improve agricultural practice in 
the oversea empire. 

CARNEGIE-AUSTRALIAN-HARVARD EXPE¬ 
DITION TO NORTHWESTERN AUSTRALIA 

Under the combined auspices of the Carnegie In¬ 
stitution of Washington, which made the original 
grant, the Australian National Research Council, 
which made a generous supplementary grant, and the 
Museum of Comparative Zoology, Harvard Univer¬ 
sity, Professor Hubert Lyman Clark, of tlie museum, 
has just completed an important investigation of the 
echinoderm fauna of the northern and western coasts 
of Australia. Leaving Cambridge in the spring, ac¬ 
companied by Mrs. Clark, who has served as artist 
and general assistant, Dr. Clark attended the Pan- 
Pacific Scientific Congress in Java in May, as dele¬ 
gate from Harvard University and the American So¬ 
ciety of Naturalists. After three weeks in Java, he 
and Mrs. Clark went to Darwin, N. T., where they 
arrived on June ]3 and a few days later wore joined 
by Mr. Arthur A. Livingstone, of the Australian Mu¬ 
seum, w^io continued with them until the party 
reached Pei*th, a most willing, competent and con¬ 
genial assistant. 

At Darwin the collecting was poor, especially along , 
shore, owing to the large amount of sediment in the 
water which tends to form a muddy deposit wherever 
it is not kept scoured off by tidal currents. During 
the more than six weeks spent at Darwin only siarty- 


five species of ©chinoderms were found, though ex¬ 
cursions to points from six to thirty-five miles distant 
were undertaken. Of the sixty-five species, not a 
dozen could be called at all common. On July 29 
the party left Darwin and went to Broome, W. A^, 
with brief stops at Wyndham and Derby on the way. 
These stops were long enough to show that local con¬ 
ditions at those ports were even more unfavorable for 
echinoderms than at Darwin, owing to the muddy 
water. At Broome, however, where two months were 
spent, the water is ordinarily very clear and maiine 
life is extremely abundant. As local conditions are 
very varied and the tidal range very great (up to 
thirty feet and even more), Broome is a paradise for 
the marine zoologist. As the pearl-shell fishery is 
the one essential occupation, the local boats with 
their divers provide an unusual and important means 
of securing zoological material. Excursions were 
made from Broome, to Capo Lev^que lighthouse, 142 
miles to the northeast, and to La Grange Bay, Anna 
Plains and Wallal, 150 miles to the southwest. Alto¬ 
gether more than 170 species of echinodunus were 
secured in this region, many of which are apparently 
as yet undoscribed. 

On October 1 the party left Broome for Perth. 
There was a short stop at Onslow which yielded 
nothing and a day at Gerald ton which yielded a few 
interesting species. At Perth, a stay of nearly three 
weeks, with important excursions to Bottnest Island 
and Bun bury proved most rewarding. The coopera¬ 
tion of the museum, university and government 
officials was generous and helpful to the last degree. 
Similar but briefer stops were made at Adelaide, 
Melbourne, Hobart, Sydney and Brisbane, and at all 
these places the courtesies extended knew no limits 
and the cordial cooperation shown was overwhobning. 
At Adelaide and Melbourne opportunities were given 
for examining both in the field and in the museuniB 
many of the fossil eebinoderms of Australia, chiefly 
Tertiary. The cooperation of the Australian Museum 
at Sydney has been constant and most cordial during 
the whole investigation. Nothing has boon left un¬ 
done by Australian scientists which could further Dr. 
Clark's researches in any way. As a result of this 
hearty cooperation, it has been possible to study in 
life, under normal environmental conditions, some 
three hundred species of Australian echinodorms^ 
about three fourths of which were soon on the north¬ 
western coasts of the continent, a region hitherto a 
terra incognita to the marine zoologist. 

THE GEORGE WILLIS PACK FORESTRY 
FOUNDATION OF THE UNIVERSITY 
OF MICHIGAN 

The promotion of practical forest land manage^ 
ment in the broadest sense of the term is the object 
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of a gift of $200,000 made by Charles Lathrop Pack, 
of Lakewood, New Jersey, to the University of Mich¬ 
igan. This fund is to be known as the George WiJlis 
Pack Forestry Foundation in memory of the donor’s 
father, and the income from it will be used by the 
school of forestry and conservation in carrying out 
the purpose of the foundation. 

In establishing the foundation, Mr. Pack stated 
that the school of forestry and conservation was 
chosem as the medium through which to carry out 
his plans for the advancement of forestry in this 
field “on account of its prestige, its facilities for 
teaching the broad principles of all phases of prac¬ 
tical forestry and its experienced staff.” 

The income from the foundation is to be used for 
the salary and expenses of an experienced forester to 
be icnown as the George Willis Puck professor of 
forest land management, and for such other expendi¬ 
tures as may be necessary in carrying out the pur¬ 
poses of the foundation. In accordance with the 
wishes of the donor, who is keenly interested in the 
practical application of forestry, it is expected that 
the holder of this professorship will devote the larger 
part of his time to furthering the practice of forestry 
in the woods rather tboii in the classroom. He may, 
however, assist in the instructionai activities of the 
school, and will doubtless work particularly with 
graduate students. He will be expected to spend 
considerable time in travel in order to keep in close 
touch with forest conditions and practices in other 
parts of the country and to make the results of his 
experience os widely available as possible. 

In commenting upon the gift, Dean Samuel T. 
Dana, of the school of forestry and conservation, 
stated that the income from the George Willis Pack 
Forestry Foundation will be used, in accordance with 
Mr. Pack^s wishes, for two major purposes—to de¬ 
velop the wild land properties owned by the uni¬ 
versity, and to cooperate with forest land owners in 
bringing about the practice of forestry and more 
profitable methods of forest management of privately 
owned lands. “The University of Michigan,*’ said 
Doan Dana, “has three small areas of forest land in 
the vicinity of Ann Arbor, which are used both os 
outdoor laboratories for the instruction of students 
and for investigative purposes, and which are already 
nnder careful management. In addition to these, the 
university owns approximately 6,300 acres of wild 
lands in the northern part of the state.” 

In making his gift, Mr. Pack pointed out that the 
Biological Station at Douglas Lake in Cheboygan 
County contains some 3,300 acres on which forestry 
measures can advantageously be undertaken to sup¬ 
plement the woi4; already xinder way by the zoologists 
botanists at tbe station. Situated within a few 


miles of tbe city of Cheboygan and in the immediate 
vicinity of several summer camps and serving as 
headquarters for the biological station with a summer 
attendance of approximately one hundred studenti^ 
from all parts of the country, it is particularly well 
located for demonstration purposes. 

Excellent opportunities for forest management are 
also offered by tbe Chase S. Oabom Preserve on 
Sugar Island in the St. Mary’s River, presented to 
the university last fall by Ex-Govemor Osborn. 
This tract of some 3,000 acres was burned perhaps 
fifty years ago and is now covered with a well-stocked 
second growth consisting of a wide variety of both 
hard and soft woods. 

GIFTS TO THE SCHOOL OF FORESTRY OP 
YALE UNIVERSITY 

YxiiE Univkbsity has announced three new gifts to 
the School of Forestry to bo devoted to education, ex¬ 
periment and demonstration in applied forestry. The 
Charles Lathrop Pack Foundation given last year by 
Mr. Charles Lathrop Pack, of Lakewood, Now Jersey, 
has been increased to $325,000. A gift of $100,000 to 
endowment has been received from Mr. and Mrs, 
Starling W. Childs, of New York. Mr. George Hewitt 
Myers, of Washington, is transferring to the school a 
tract of fore.st land in Tolland and Windham Coun¬ 
ties, Connecticut, aggregating in area nearly 8,000 
acres. These gifts, all closely related in purpose, con¬ 
stitute a new project, supplementing and greatly 
strengthening the work and facilities of the school of 
forestry in instruction and in advancing the knowl¬ 
edge and practice of forestry. Announcement is also 
made of the appointment of Mr. Nathan D. Canter¬ 
bury, formerly State Forester of Louisiana, os di¬ 
rector of the new Yale Forest, on the Charles Lathrop 
Pack Foundation. 

According to Dean Henry S. Graves: 

The new gifts will enable the school of forestry to ex¬ 
tend its field activities, both in connection with the train¬ 
ing of students and in providing demonstrations of prac¬ 
tical forest znanagement. Tlie new forest is large 
enough for a practical operating unit and for the demon¬ 
stration of all the various activities involved in the man¬ 
agement of a wooded estate of this size and character. 
Protection from fire, maintenance of roads, trails and 
other improvements, cutting of timber under skilful 
methods, forest planting, marketing of forest products, 
administration of wild life and many other features of 
applied forest management will l>o demonstrated at the 
Yale Forest. The undertaking will give special emphasis 
to tbe training of students and experimentolism in applied 
forestry; it provides also for owners of forest estates to 
see the practical results of forestry. 

Tbe forest is located in the towns of Union, Ashford,. 
Eastfbrd and Woodstock, in northeastern Connecticut. It 
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hftB boen protected for many yoars and is well stocked 
with hard woods, pine and hemlock. There is enough 
merchantable timber to permit economic forestry opera¬ 
tions at once. The educational phases of the work on the 
forest will be progressively developed, as tho details of 
administration of the jiroperty are perfected. 

The director of the forest, Mr. N. D. Canterbury, 
graduated from tlie Yale School of Forestry in 1922. 
He has been associated with various enterprises, both 
in business and in jmblic service. 

THE CHILEAN NITRATE OF SODA NITRO¬ 
GEN RESEARCH AWARD 

About two years ago the Chilean Nitrate of Soda 
Educational Bureau of Now York made available an 
annual appropriation of $5,000 to be distributed in 
the form of one or more prizes for outstanding re- 
Bcarch in this country and Canada on nitrogen in its 
relation to soil processes and plant growth. The 
above sum has been x>laced in the hands of the Amer¬ 
ican Society of Agronomy, the award being admin¬ 
istered by a ap(jcial committee of the society. 

The first awards were made in 1928. The com¬ 
mittee held then that it was advisable to select older 
investigators whose previous work in advancing 
knowledge of nitrogen in relation to plant growth 
has been beyond <iuestion. Professor J. G. Lipman, 
director of the New Jersey Agricultural Experiment 
Station, Professor T. L. Lyon, chief of the soil de¬ 
partment, Cornell University, Professor E. B. Fred, 
division of agricultural bacteriology, University of 
Wisconsin, and Professor F. T. Shutt, dominion 
chemist, Ottawa, Canada, were those selected. In 
connection with the announcement of the selections 
for 1928 the committee suggested that subsequently 
it would be appropriate to consider and perhaps oven 
give prefeitmcc to those younger investigators who 
have made recent contributions to the subject. 

The second award, announced at the 1929 meeting 
of the society, was divided among three investigators, 
namely, Professor C. A. Mooers, director of the Ten¬ 
nessee Agricultural Experiment Station; Professor 
P. L. Gainey, soil bacteriologist of the Kansas Agri¬ 
cultural Experiment Station, and Professor S. A. 
Waksman, microbiologist of the New Jersey Agri¬ 
cultural Experiment Station. 

In order to make clear the nature of the investiga¬ 


tions that will be considered for the award in 1930 the 
committee feels that it is desirable to publish a brief 
statement at this time. 

Investigations will be considered which deal with 
the physical, chemical or mierobiologioal transforma¬ 
tion of both organic and inorganic nitrogen in the 
soil, tho absorption and utilization of nitrogen by 
plants and nitrogen fertilizer in any of its aspects. 
The committee will give particular attention to those 
oontributions which have been published within the 
past year or two. Investigations of longer standing 
will also be considorod provided the authors are still 
actively engaged in the work. 

Investigations dealing with any phase of nitrogen 
in relation to soils and crops may be called to tho 
attention of the committee either by an author him¬ 
self or by any one else. Tho award, which may be 
made cither to one or more investigators, will be 
recommended to the society, according to the judg¬ 
ment of tiie conunittce. 

The committee takes this oj)portunity to solicit 
nominations of candidates for the 1930 award. The 
nominations should be made in writing and may be 
addressed to any member of the committee. Although 
it may be difQcult to select the “mosP’ outstanding 
contribution to such a complex subject as nitrogen in 
its relation to soils and plants, the committee hopes 
that it will at least be able to select one or more in¬ 
vestigators who have made a notable contribution to 
the scientific understanding of the rfile of nitrogen in 
soils and plants. It is expected that the award will 
be used in such a way as to lead to stOl higher scien¬ 
tific activity. 

The award is open to investigators irz'espective of 
their connection with the American Society of 
Agronomy. The investigation may have been made 
at a university, state experiment station, government 
institution or privately. 

R. W. Thatchkr, 

C. B, WiiiHaMfl, 

W. P. KjbUjEY, 

R. I. Throckkobtok, 

R. Bauopisu), 

8 . A. Waksmxn, Chairmm 
Chilean Nitrate of Soda Nitrogen 
Research Award Committee 


SCIENTIFIC NOTES AND NEWS 


A BRONZE memorial plaque, picturing Mr. and Mrs. 
Thomas A. Edison, was unveiled at Fort Myers, Flor¬ 
ida, on February 11, in celebration of Mr. Edison’s 
eighty-third birthday. The plaque was erected in the 


city park by a committee of civic workers and 
illuminated perpetually. 

Db. W. M. Davis, emeritus professor of geology 
Harvard University, celebrated ids eightieth 
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on Febrttary 12 at Tocacru, Arizona, where and in 
California he haa been actively engaged in geological 
work. 

At a meeting of British botanists in London, held 
to receive the report of the executive committee on 
the progress which has been made in organizing the 
International Botanical Congress, which will be held 
in Cambridge from August C to 19 under the resi¬ 
dency of Professor A. C. Seward, a message of con¬ 
gratulation was sent to Dr. Sydney Howard Vines, 
F.R.S., Sherardian professor of botany in the Univer¬ 
sity of Oxford, and fellow of Magdalen College from 
1888 to 1919, who celebrated bis eightieth birthday on 
J)ee*?mber 31. 

Dr. Irving Lanomuir, associate director of the 
research hiboratory of the General Electric Corapanj^ 
bus boon awarded the Willard Gibbs Gold Modal of 
the Chicago Section of the Amcricjin Chemical So¬ 
ciety for 1930, for “fundamental work on atomic hy¬ 
drogen and on surface relations and also on electrical 
discharge phenomena. Also for his contributions of 
great importance to nearly all branches of physical 
cliemistry, including high vacuum technique, elec¬ 
tronics, thermochemistry and catalysis. And lastly 
for his presentation of a theory of aUmiic structure.'^ 

The presentation of the American Iron and Steel 
Institute Medal awarded in October to Dr. Elmer A. 
Sperry, president of the Sperry Gyroscope Company, 
was made at a meeting of the board of directors at 
the Metropolitan Club on January 31. The medal, 
which was founded by the institute in memory of its 
founder and first president, Elbert H. Gary, was 
awarded for the first time to Dr, Sperry especially for 
his work on the non-destructive detection of flaws in 
steel rails. Mr. Charles M. Schwab, chairman of the 
board of the Bethlehem Steel Corporation and pres¬ 
ident of the institute, made the presentation. 

At the annual general meeting of the Royal Mete¬ 
orological Society on January 15, Sir Richard Greg- 
the president, presented Dr. Q, C. Simpson, di¬ 
rector of the Meteorological Office, with the Symons’s 
Gold Medal, in recognition of the value to meteorol- 
of Dr. Simpson’s researches on thunder-storms 
and terrestrial radiation. 

A BROKZie bos reUef of Dr. C. H. Kauffman, pro- 
fegiior of botany and director of the herbarium, was 
presented to the University of Michigan on January 
It is the gift of twenty-eight doctorate students 
Dr. Kauffman, which group includes those who 
have taken the degree of doctor of philosophy and 
Ihosjo who are at present working under him. The 
plaque Was made by Mr. Carleton W. Angell, of the 
University of ipehigim, and It was sent to Munich, 


Germany, to be cost in bronze. Dr. G. Carl Huber, 
dean of the Graduate School, presented the portrait 
to the university, and it was accepted by President 
Alexander G. Ruthven. It will be placed in the her¬ 
barium library in the museums building. 

Db. Samuel Theobald, clinical professor emeritus 
of ophthalmology in the Johns Hopkins University 
School of Medicine, was honored by the ophthalmo¬ 
logic section of the Baltimore City Medical Society on 
January 23, the fiftietli anniversary of his discovery 
of the use of boric acid in direct application to the 
eye. 

Dk. H. S. Fawcett, professor of plant pathology 
in the Citrus Experiment Station of the University 
of California, was elected president of the American 
Phytopathological Society at the recent Dee Moines 
meeting. 

Derwent Whittlesey, assistant professor of geog¬ 
raphy at Harvard University, has been appointed 
editor of the Anna/a of the Association of American 
Geographers. 

Professor Arthur C. Hardy, of the department 
of physics of the Massachusetts Institute of Tech¬ 
nology, has been chosen by the Society of Motion 
Picture Engineers to be chairman of its committee 
on standards. This committee will consider the pro¬ 
posed increase in the width of motion-picture film. 
The standard film is thirty-five millimeters wide. 
With the advent of the talking motion picture it was 
necessary to use about one tenth of an inch from one 
side of the film for the “sound track,” thus narrow¬ 
ing the space available for the picture area. Re¬ 
cently films of widths ranging from fifty to seventy 
millimeters have been proposed and some experimen¬ 
tal pictures have been shown. The object of wider 
films is to permit the projection of pictures of full 
stage dimensions. 

Dr. a. A. Levine, who for the past six and a half 
years has been on the staff of the department of chem¬ 
istry of the State College of Washington, has resigned 
to accept a research position with the Roessler and 
Hasslacher Chemical Company, of Niagara Falls, New 
York. He is being succeeded by Dr. W. E. Bradt, 
who for the past two and a half years has been on the 
teaching and research staff of the department of 
chemistry of the University of Cincinnati. Dr. Bradt 
received bis bachelor’s, master’s and doctor’s degrees 
from Indiana University. 

Da. C. E. Resseb has been appointed curator of 
stratigraphic paleontology in the National Museum* 
He ha^ been connected with the division of paleon¬ 
tology .since 1916. 
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Dr. N, Ernest DORSEr, having completed his work 
as associate editor of “The International Critical 
Tables,” has returned to the Bureau of Standards. 

Da. William B. McDougall, of the University of 
Illinois, has been appointed visiting professor of bot¬ 
any at the University of Southern California for the 
spring semester. Ue will fill the vacancy in the de¬ 
partment of botany during the sabbatical leave of 
Professor Howard do Forest. 

Dtt. Hugh Cahot, dean of the Medical School of 
the University of Michigan, has been relieved of his 
duties of that office and as director of the department 
of surgery. He continues as professor of surgery. 
The action has been taken owing to differences in 
questions of policy between Dr. Cabot and the faculty. 

Da. Clarence C. Little, formerly president of the 
University of Michigan, will act as director of the 
Mount Desert Island Biological Laboratory at Salis¬ 
bury Cove for the coming sbe months during the ab- 
senco of Dr. Herbert V. Neal, professor of zoology 
at Tufts College, who has gone on a scientific expe¬ 
dition to the Nile Valley. Dr. Little is at present 
director of the Dorr Station of the laboratory os well 
as director of the Roscoe B. Jackson Memorial Lab¬ 
oratory for Cancer Research. 

Professors Edwin 0. Jordan and William H. 
Taiiaferro, of the department of hygiene and bacteri¬ 
ology of the University of Chicago, are spending the 
winter quarter at the School of Tropical Medicine, 
San Juan, Porto Rico. Professor Hans Smetana, of 
the University of Vienna, formerly of the Johns 
Hopkins Medical School and the Peking Union 
Medical College, has become assistant professor of 
pathology at the school, holding dual appointments in 
Columbia University and the University of Porto 
Rico. Professor George W. Bachman, formerly of 
the School of Hygiene and Public Health of the 
Johns Hopkins University, has accepted the post of 
associate profes.sor of parasitology in Columbia Uni¬ 
versity with duties at the School of Tropical Medicine. 

Professor S. Hatat, of Tohoku Imperial Univer¬ 
sity, Sendai, Japan, has extended an invitation to 
Professor Charles A. Kofoid, of the University of 
California, to be vi.siting professor of biology on the 
Rockefeller grant. Professor and Mrs. Kofoid sail 
on March 14 for a period of three months of lectures 
at the Biological Institute at Sendai and three months 
at the Marine Biological Station at Asamushi, at the 
northern end of Hondo, for graduate instruction and 
research. 

Mr. Matthew W. Stirling, chief of the Bureau of 
American Ethnology, left Washington on January 13 
for a cruise among the Ten Thousand Islands between 


Charlotte Harbor and Cape Sable, Florida, where he 
hopes to discover evidences of the former occupancy 
of this area by the Caloosa Indians. He is being 
aided by Mr. Lee Parish, of Tulsa, Oklahoma, whose 
85-foot yacht, Esperansa, furnishes transportation. 
After his exploration in the Ten Thousand Islands 
region Mr. Stirling will excavate a large sand mound 
on the west coast of Florida, south of Tampa Bay, 

C. B. Philip, associate entomologist for the Rocky 
Mountain Spotted Fever Laboratory of the U. S. Pub¬ 
lic Health Service at Hamilton, Montana, has re¬ 
turned from a tour of eighteen months in West 
Africa, as entomologist of the Yellow Fever Commis¬ 
sion of the Rockefeller Foundation. 

Mr. M. F. Bramley, of Cleveland, Ohio, has in¬ 
vited the Cleveland Museum of Natural History to 
send two men with him on a short entoinological trip 
into Central Americji. The museiun secured Dr. 
George P. Engel hard t, director of natural sciences in 
the Brooklyn Museum, to make this trip, along with 
their own entomologist, Mr. John C. Pal lister. The 
pariy left Long Beach, California, on February 1, in 
Mr. Bramley’s yacht. The Peary, This is the yacht 
used by MacMillan and Byrd on their Arctic expedi- , 
tion. Before going to Guatemala the i>arty will spend 
a few days on the uninhabited island of Socorro. 

Dr. H. M. Dadouhxan, professor of matbcuiatios 
and astronomy at Trinity College, Hartford, Con¬ 
necticut, has leave of absence. With Mrs. Dadouriau 
he expects to travel in the Near East and Europe, in¬ 
cluding Russia, returning at the end of September. 

Professor F. A. Melton, of the department of 
geology of the University of Oklahoma, will spend 
seven months from February to September in re¬ 
search work and study in southern and central Europe 
on the relationship of jointing to orogeny. 

Dll. Philip E. Smith, professor of anatomy in the | 
College of Physicians and Surgeons of Columbia 
University, will deliver the fifth Harvey Society lec¬ 
ture at the New York Academy of Medicine on Feb¬ 
ruary 20. His subject will be “Relations of the Ac¬ 
tivity of the Pituitary and Thyroid Glands,” 

Du. W. P. G. Swann, director of the Bortol Re¬ 
search Foundation of the Franklin Institute, Phila¬ 
delphia, recently delivered a lecture before the Royal 
Canadian Institute on “Philosophical Aspects of 
Modem Physics.” 

Dr. Oscar Riddle, of the Carnegie Institution, ad- ) 
dressed the Commonwealth Club and the University 
Club of Chicago on January 24 and 26 on '^Diflolosing 
Mechanisms of life.” 

PROFESsem V. K. La Meb, of Columbia UniWP8ity> 
delivered two lectures before the depaitoent chem- 
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istry of Brown University on January 10 entitled 

Solutions of Electrolytes" and “An Extension of the 
Debye-Huckel Theory to High Valence Ions in Non- 
aqneous Solutions." Professor La Mor gave the same 
lectures before the departments of chemistry of the 
Universities of Wnwionsin, lowu, Nebraska, Kansas 
and IlJinois and the Iowa State College at Ames. 

Da. Edwaui) Francis, of the U. 8, Public Health 
Service, will give two lectures under the liarringUin 
Fouiidation at the University of Buffalo Medical 
School. The first will be on “Tulai'eniia" on Febru¬ 
ary 27, tho second on “Undulant Fever" on Febru¬ 
ary 28. 

pROiTEissOR lioiiERT H. Qault, of Northwestern Uni¬ 
versity, read a paper before the Franklin Institute 
on the evening of January 30, entitled: “A Partial 
Analysis of the Effects of Dual Stimulation from 
Spoken Language." 

PwjFEssoR F^rancis E. Llovo, of McGill Univer¬ 
sity, Montreal, delivered lectures on January 28 and 
29 at Ann Arbor and Detroit. At the University of 
Michigan his subjects were “A Botanist^s Tour in 
Jlfriea*' and “The Comparative Morphology ai^d 
Physiology of the Bladders of Utricularia." In 
Detroit be spoke under the auspices of the United 
Slates Rubber Company on tlie Culture of Planta¬ 
tion Rubber." 

Da. Fridtjof Nansen will lecture in Ijondon on 
“The Importance of Meteorological Research" on 
March 14 before a joint meeting at the Institution of 
Electrical Engineers of the Royal Aeronautical So¬ 
ciety and the Royal Meteorological Society. 

The program of the non-biological science section 
of tlie Ohio State University Educational Conference 
on April 4, which will be presided over by Profcs.sor 
Wm. Lloyd Evans, is as follows: “Matter and En¬ 
ergy," Professor Alpheus W. Smith, the department 
of physics, the Ohio State University; “Symmetrical 
and UnHymmctrical Hydrogen,” Professor Herrick L, 
Johnston, the department of chemistry, the Ohio State 
University; “An Interpretation of the New Mechan¬ 
ics," Dr. Saul Dushraan, the research laboratory, the 
General Electric Company; “What arc the Stars!” 
Professor H. T. Stetson, the department of astron¬ 
omy, the Ohio Wesleyan University; “Some Applica¬ 
tions of the New Mechanics to Physics and Chem¬ 
istry,” Dr. Saul Bushman; “What is Light!" Pro¬ 
fessor Arthur H. Compton, the department of physics, 
the University of Chicago. 

PbeSxdknt J. Y. Snider, of the American Associa¬ 
tion of Petroleum Geologists, in a letter addressed to 
the choinnan of the section of geology and geography 
of the American Associatiem for the Advancement of 


Science, extends a cordial invitation to all association 
members to attend the annual convention of the petro¬ 
leum geologists to be held in New Orleans on March 
20, 21 and 22, with headquarters at the Roosevelt 
Hotel. Those interested may obtein further informa¬ 
tion concerning this meeting by addressing J. P, D. 
Hull, Box 1852, Tulsa, Oklahoma. 

Dr. j. Mdrbat Luck, secretary of the Pacific Divi¬ 
sion of the American Association for the Advance¬ 
ment of Science, writes that at the thirteenth annual 
meeting of the division announcement was made that a 
prize of $100 would be awarded to the authors of the 
most important scientific contribution reported at the 
Berkeley meeting. The amount of the prize was in¬ 
creased by recent action of the executive committee to 
$160. Five papers were submitted to the committee 
on award as being worthy of consideration. Acting 
on recommendations received, the executive committee 
at its last meeting awarded the prize to the investiga¬ 
tions on the isotopes of oxygen pursued by W. F, 
Qiauquo and H. L. Johnston, of the University of 
California, and H. D. Babcock, of the Mount Wilson 
Observatory. In this work convincing evidence was 
presented of the existence in small proportions of two 
isotopes of oxygen, masses seventeen and eighteen. 
The committee also acknowledged the unselfish ser¬ 
vices of Professor R, T. Birge, an international ex¬ 
pert in matters relevant to the study of spectral lines, 
whose contributions were of invaluable assistance in 
bringing thes(5 investigations to a succcs.sful conclu¬ 
sion. Honorable mention was made of the contribu¬ 
tion by E. B. Babcock and J. L. Collins, of the Uni¬ 
versity of Califorr’a, on the “Rate of Mutation in 
Drosophila melanoffOtster as Affected by Differences in 
Earth Radiation." 

The University of Texas has recently come into 
poa.session of somewhat more than $800,000 be¬ 
queathed to it by the late W. J, McDonald, of Paris, 
Texas, for erecting, equipping and maintaining an 
astronomical observatory. The bequest was contested 
by relatives and the amount mentioned above is the 
result of a compromised suit. Tlio university will 
procAjed very carefully and slowly to plan for the 
future McDonald Astronomical Observatory, availing 
itself of the advice of the most competent astron¬ 
omers. 

H. R. Fht has given an eight-inch refracting equa¬ 
torial telescope to the University of London Observa¬ 
tory in Mill Hill Park, which is administered by Uni¬ 
versity College. 

The Research Corporation of New York has ap¬ 
propriated $15,000 for the work of the division of 
radiation and organisms of the Smithsonian Institu¬ 
tion. 
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The Journal of the American Medical Association 
reports that during the twelfth International Oph- 
thaimological Congress, I. Van der Hoeve, president 
of the congress, and E. Marx, secretary, called a 
meeting at which the representatives of the follow¬ 
ing states and cities were present: Van der Hoeve, 
Leyden; Jitta and F. Wibant, Amsterdam; Angelucci 
and V, Rossi, Naples; Lutraido, Rome; Emile de 
Groaa, Budapest; Auerbach, Moscow; F. AvizonLs, 
Lithuania; F. II. Beaumont, New Zealand; Bireh- 
Hirschfeld, Kbuigsberg; Coppez, Brussels; A. Feig- 
enbaum, Jerusalem; Gray Clegg, Manchester; Ham¬ 
burg, Roumanifl; Hanke, Vienna; F. Humbert and 
Morax, Paris; Imre, Pecs; Limdsgaard, Copenhagen; 
Lusaioh-Matkovic, Zagreb; Mar<juez, Madrid; M. Na- 
kaahima and S, Mynsbita, Japan; J. Park Lewis, 
Bu^alo; Walter H. l^irker, Detroit; C. Pascheff, 
Soda; Pavia, Buenos Aires; Soria, Barcelona; Sy- 
mansky, Warsaw; Charles Weiss, United States; 
W. H. Wilder, Chicago; R. E. Wright, Madras; 
M. Zachert, l^oland. The spread of trachoma and 
the necessity of the campaign against it were set forth 
in an exhaustive report by Lutrario and Jitta, dele¬ 
gates of the Comitd d'hygi^ne of the League of Na¬ 
tions. It was resolved to form an international 
league, in accordance with the motion of Van der 
Hoeve. Dr. Emile de Grosz, professor of ophthal¬ 
mology at the University of Budapest, was appointed 
president, and Dr. Wibaut, secretary. They were 
entrusted with the formation of a committee from 
among the delegates of the ophthalmic societies and 
leagues already existing. The president was author¬ 
ized to communicate with the Comity d’hygiene of the 


League of Nations and the Rockefeller Foundation to 
endeavor to enlist their aid in the movement. 

An extensive trip by the department of geology of 
Princeton University is being planned for next sum¬ 
mer, when the party will make a journey of more 
than 10,000 miles throughout the United States. Un¬ 
der the leadership of Professor Richard M. Field) 
chairman of the department, an investigation of Uie 
principal natural resources of the United States and 
their relation to national and international trade and 
transportation will be made. Besides a number of 
American scientific men, the party will include repre¬ 
sentatives from Germany, England, France and prob¬ 
ably Italy and Japan. Among these will bo Dr. Hans 
Schneiderbohn, professor of economic geology at the 
University of Froibeig, and Dr. Harbort, lecturer in 
the Technische Hochschule, Berlin. 

A gift of $i50,000 to the Massnchu.setts Horticul¬ 
tural Society, by its president, Albert C. Burrage, 
was announced at the inaugural meeting of the so¬ 
ciety. Mr. Burrage stipulates that this gift is to be 
divided into two funds, one amounting to $30,000 and 
the other to $20,000, The income from the former is 
to be used to purchase books for the society's library, 
already recognized as the luigest and best horticul¬ 
tural library in the world. The income from the sec¬ 
ond fund is to be used for a gold cup to be awarded 
nt the end of each year for the best exhibit which has 
been made at any of the society's exhibitions in the 
course of that year. Another gift of $2,500 came 
from W. N. Craig, of Weymouth, to be used for the 
improvement of lilies. 


DISCUSSION 


BACTERIUM GRANULOSIS AND TRACHOMA 

Two expeditions to Indian schools in the southwest 
for the purpose of confirming Dr. Noguchi's work on 
trachoma^ were undertaken in May and September, 
1929. The invaluable cooperation of Drs, F. I. 
Proctor, P. Richards and J. F, Lane in this work 
is hereby gratefully acknowledged. 

Three types of cases have been examined; first, 
cases of undoubted trachoma in pupils who had been 
in school for some time and had received treatment 
in the usual way; second, similar cases which bad 
received no treatment, and finally, untreated cases 
of recent onset. Noguchi’s original isolations of Bac¬ 
terium granulosiSj on hia expedition to the southwest 
in 1926, were obtained with advanced untreated cases, 
and our isolations have so far been obtained either 
from untreated cases or cases which had had no 
treatment for several months previous to culturing. 
However, it is probable that treated cases can be made 

^ H. Noguchi, J. Sxper, Med., 48, SuppL No. 2, 1028. 


to yield Bacterium granulosis by repeated bacterio¬ 
logical examination. 

Our first expedition yielded two strains of Bac¬ 
terium granulosis from two advanced untreated eases. 
Negative results were obtained in five advonoed eases 
wjuch were undergoing treatment and in three cases 
in which the diagnosis was uncertain. The cultures 
were made on horse blood agar and on the Noguchi 
semisolid leptospira medium and examined on our 
return to New York, nine days after their prepara¬ 
tion. 

Our second expedition yielded four strains, two 
from advanced cases, with abundant scar tissue, one 
from a case in which the formation of soar tissue was 
just beginning and one from a recent case in which 
no scar tissue was present. These four eases bud 
received no treatment for six months prevkma to 
taring. Eleven advanced oases tindergbing 
yielded no J9acterwm granuhei^ nor did 
wh^ the diagnoris of traeboma 
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The etrains of BactH'iutn gramdosia ohtaitied by ua 
Agreoi oultnrally in all roepeetB with the Kognchi 
bacterium* Two wore tested individually in Macactts 
rhesus, both inducing the characteristic granular 
lesions of the conjunctiva* Three other strains iso- 
latcMi by us, when pooled and inoculated, produced in 
four of five monkeys typical experimental trachom¬ 
atous lesions of marked severity, appearing first on 
the twelfth day and progressing to abundant devel¬ 
opment during the following six weeks. 

E. B. Tilden 
J. R. Tyler 

THB lioCKETELLKR INSTITUTE 
FOR Medical Bebearcu 

THE PASSENGER PIGEON 

Ir is commonly believed that the passenger pigeon, 
80 frequently seen through the middle west about 
fifty years ago, has ceased to exist on this continent. 
Several reports to the contrary have appeared from 
time to time, but it has usually been concluded by 
those in a position to know that these reports have 
roDoenied either the dove or the band-tailed pigeon 
from the west. 

An article in the Detroit News for January 5 by 
Mr. Kendrick Kimball, staff correspondent of the 
News, reports some observations of interest made by 
Mr. Robert H. Wright, of Munissing, Michigan 
(Upper Peninsula), and by Dr. Samuel R. Landes, 
of Traverse City. The former is said to have observed 
a pair of passenger pigeons on highway M-28, about 
sixteen miles from Munissing, on June 10, 1929. 
They were in tbe road and he approached within ten 
feet of them—sufficiently close for him and his family 
to note the sheen on the neck and the red eyes. Dr. 
Landes, driving from Florida, observed a flock of 
about fifteen between Indianapolis and Kokomo. 
Both these men were said to be quite familiar with 
this species, having bunted and plucked hundreds of 
the birds in Michigan and Missouri, respectively, in 
the late seventies. 

The article by Mr. Kimball has served as the incen¬ 
tive for me to report an observation made in the 
wilds of the North Peninsula of Michigan during 
the second week of September last. 

An old friend, Mr. Foard, of Marquette, and 
myself were finishing a day devoted to running out 
lines of a tract of some siz hundred acres of my 
summer camp on the north shore of Lake Huron, 
near Beaver Tail Point, about twelve miles east of 
Les Cheneaux. The country is wild, practically un¬ 
inhabited, and lies mostly in ^'burnings” interspersed 
with patches of fresh growth of spruce, poplar and 
Borne old timber. 

About in tbe evening we were still some 

miles from oamp^ puifiiing a line tiitoimib the 


scrub and attempting to locate a trail. We had just 
paused to get our direction when Mr, Foard pointed 
to the top of a tall, dead white birch and said, “There’s 
a passenger pigeon; I have seen several the last few 
years.’’ I had to turn in order to look, and then the 
bird was already in flight, perhaps a hundred feet 
away. All that I could see was that it had the shape 
of a pigeon and a somewhat pointed tail. Mr. Foard 
had the better view and had seen the bird several 
moments before he spoke. While I can not therefore 
verify this report, 1 have great faith in Mr, Foard’s 
powers of observation. His entire life has been spent 
in the woods of northern Michigan, as land agent 
and trespass agent for the government. Few in the 
state, I dare say, know more about the denixens of 
the Michigan woods than he. The deer, the bear, the 
timber-wolf and the birds have been his companions 
for forty years, and he knows them and their ways. 
As he told mo when we continued our way homeward, 
discussing the strange disappearance of the passenger 
pigeon, he had often hunted the birds in the years 
around 1878 in this same country and knew them too 
well to be mistaken. Since their long disappearance 
he had seen none until quite recent times. 

It seems to me that these three observations by 
Michigan men, all of whom knew the passenger 
pigeon in the old days, serve seriously to raise the 
question that has been propounded by Mr. Kimball 
in his newspaper article: “Has the passenger pigeon 
come backf’ The northern peninsula of Michigan 
was once a famous nesting ground for this species, 
and it is hoped that the residents of this delightful 
region will continue to make special effort to recog¬ 
nize and report this assumedly extinct species whose 
sudden disappearance constitutes one of the greatest 
recent biological tragedies of the American continent, 

Philip Hadlsy 

UNmcRSiTV or Michigan 

SEVERE HAIL INJURY TO TREES AND 
SHRUBS 

One evening last summer, as the writer was return¬ 
ing home from a trip through southern Illinois, his 
attention was attracted by the peculiar appearance 
presented by the trees growing in a cemetery at the 
north edge of Marion, the county-seat of Williamson 
County, Illinois. As seen from the road, the foliage 
on practically all these trees appeared to be in 
crowded, rosette-like bunches on the larger limbs, 
while the small limbs were conspicuously dead and 
barren. It was almost dusk at the time, and os there 
were many miles yet to be driven, there was little 
inclination to tarry long enough to make a detailed 
examination of the trees. Later, howevmr, on another 
trip to the locality, made on October 13, in company 
with Dr. Benjamin Koehler, crop pathologist at the 
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University of UlinoiB, a close examination was made 
of these trees and of the shrubs growing with them. 

It was at once apparent that early in the season 
the trees had been stripped of their young developing 
foliage and small twigs and that the larger twigs 
and small limbs had been killed by some excessive 
injury. These stood out in the picture dead and 
barren against the greenness of a second growth of 
foliage and young twigs which, on all the trees, had 
since grown out very abundantly from a multitude of 
adventitious buds. The general aspect of these trees 
was such as to remind one of the war pictures of 
shrapnel-swept battlefields, where broken trees stand 
here and there denuded of their leaves after the bom¬ 
bardment. Truly these trees had been bombarded; 
for a terrific storm of hail had swept this area in 
the previous spring. 

The numerous and markedly compacted bunches of 
new foliage, which from a distance appeared so much 
like rosettes, were generally abundant in all parts of 
the trees, in many cases even to the extent of growing 
out densely up and down the trunks, as if the trees, 
in a desperate effort to retain their hold on life, had 
made use of all their resources to reclothe themselves 
with leaves. 

A close examination of the twigs and limbs of the 
trees, which were mostly maples and oaks, revealed 
severe hailstone lesions on the upper sides. These 
were frequently an inch or more long and often 
coalesced to form long compound lesions which, in 
many cases, resulted in a virtual girdling of the part. 

From the many smaller branches and twigs which 
had been killed, in some cases for several season’s 
growth back, by the excessive loss of cambium the 
bark was still peeling where it had not previously 
been stripped oil by the hailstones. 

The lesions on the still living twigs and small limbs 
were healing over very nicely with no sign of infec¬ 
tion of any sort. The approaching layers of new 
tissue from the two sides of the long narrow lesions 
had, in the case of the smaller ones, already met, and 
in other instanceB, where the injuiy^ had extended half 
to three quarters of the circumference of the twig or 
limb, the healing process, although progressing very 
nicely, was not yet finished. The condition presented 
an excellent example of wound healing such as one 
is not often likely to meet with under ordinary cir- 
oumstances. 

On small ornamental junipers and Japanese bar¬ 
berry in the cemetery the foliage appeared normal, 
but a close examination of the twigs of these shrubs 
revealed severe hailstone lesions which, as in the casc^ 
of the trees, were healing over very nicely. 

Upon inquiry, the writer was informed by a local 
rerident that on the first of May, 1929, a most severe 


hailstorm had occurred as a general disturbance over 
the entire locality but that the fall of bail had been 
exceedingly severe over the cemetery where, judging 
from the damage done, it bad occurred in a path about 
two or three hundred yards wide from north to south. 
On neither side of this path did the vegetation show 
any such evidence of severe injury as was inflicted 
on the cemetery trees. 

The hailstones were reported to be very large, 
almost the size of small hen’s eggs. Automobile tops 
which were exposed to the storm were reduced to 
sieves by the bombardment. Hailstones of this size 
have occurred in Illinois before, although they have 
not been known by the writer previously to inflict 
such severe damage to trees. In the spring of 1927 
particularly severe hailfall of very large stones oc¬ 
curred at Urbana and in the East St. Louis area as 
well as in St. Louis, Missouri, when grimt damage 
was done to houseroofs, greenhouses and automobile 
tops. At that time the Missouri Botanical Garden 
soflered severe damage to its greenhouses and to the 
very valuable plants contained in them, 

GiLBsifiT L. Stout 

Ilunois State Natuiul IliSTOity 
Survey 

MAN-MADE EARTHQUAKES 

On October 18, 1929, between midnight and sun¬ 
rise, slight earth tremors were felt at Big Springs 
and nearby towns in Texas. People were very gen¬ 
erally awakened by the rattling of diahes and win¬ 
dows. One person at Big Springs states that he was 
awakened about 3 A. M. by what he thought at the 
time was an automobile hitting the house in which 
he was sleeping. Another says he was awakened at 
about this time thinking some one was rattling his 
door. At one place south of Stanton a lamp chimney 
was broken, and at another the glass in a door was 
fractured. Five or more distinct tremors were felt 
of which the last, occurring about daylight, was said 
by some to be the strongest. On the following night 
similar tremors were felt although apparently by 
fewer persons. Some who had lived in earthquake 
regions wei*e positive that the tremors were earth¬ 
quakes. 

Inquiry made in the region affected indicated that 
the tremors were caused by explosions of dynamite 
made in connection with the use of the seismograph 
in geologic explorations. The company making these 
explorations very kindly supplied a record of seismo¬ 
graph shooting on October 17, 18 and 19, and this 
note is made to record the distance that such earth 
tremors from seismograph shooting may be transmit¬ 
ted under favorable conditions in sufSoient £on» io 
attract general attention. 
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Tbe record of the seiamograph work indicated that 
on the forenoon of October 17, two shotB wore drcd 
on Section 16, Block 36, T.4 S. At midnight shoot¬ 
ing was resumed at this locality and eight shots were 
fired between 12:20 and 8:16 A. M., October 18. 
Charges of dynamite were used in the following order: 
60, 300, 300, 900, 1,600 pounds, and 60, 300, 300, 900 
and 1,800 pounds. The 1,500-pound shot fired at 
3 A- M. on October 18 made the tremor which caused 
one person at Big Springs to think that an automo¬ 
bile had bumped his house and another to think that 
some one was rattling the door; the 1,800-pound shot 
fired at 6:16 A, M. coincides with the reports os to 
the strongest tremor felt. The shooting on the fol¬ 
lowing night, October 18-39, was as follows. On 
Section 39, Block 36, T.3 S. from 9:25 to 11:30 
P. M.: 50, 300, 300, 900, 1,600 pounds; from 12:60 
to 3 A. M.: 50, 300, 300, 900, 1,600 pounds, and on 
Section 31, Block 35, T.3 S. from 3:50 to 6:55 
A. M.: 50, 300, 300, 900, 1,600 pounds. 

The 1,500-pound shot at 3 A. M. on October 19 
seems to have been less generally felt than was the 
same charge at the same time on the previous night. 
All the shots were similarly placed, being covered by 
about five feet of earth. The temperature at 3 A. M. 
on October 18 was 14® C.; the wind velocity, 11.2; the 
direction of the wind, from 10 degrees east of north; 
the sky cloudy. On the next night the temperature 
at 3 A. M. was 18° C.; the wind velocity, 8; the wind 
direction, from 10 degrees east of south; the sky 
cloudy. The ground conditions at the locality of the 
shot wliioh are not recorded in detail may account 
for the seemingly different intensity of the tremors. 
One or two observers at Knott report that the tremors 
of the second night were greater than those of the 
first. However, for the region as a whole those of 
the second night were not so generally felt or re¬ 
ported upon. 

The shots of October 17 and 18 were made fourteen 
miles west of Garden City in Glasscock County, Tlie 
tremors were felt at Sterling City forty-four miles 
east; at Big Springs thirty-two miles northeast; at 


Knott forty miles north; at Stanton twenty miles 
north, and at Midland twenty-one miles northwest. 
Inquiry among farmers and ranchmen indicated that 
oven beyond the towns mentioned the tremors were 
more or less distinctly felt. Apparently the tremors 
were readily detected within a distance of forty or 
fifty miles east and north from the locality at which 
the dynamite was discharged, this being true at least 
for the larger shots of 1,500 and 1,800 pounds. The 
distance the tremors were felt west and south is less 
well known from lack of records. The surface for¬ 
mation at the locality where the dynamite was ex¬ 
ploded and of much, but not all, of the country 
affected is Cretaceous limestone. Where the limestone 
is absent the surface formations consist of either Cre¬ 
taceous sands or Triassio or Permian red sands and 
clays. The limestone is apparently an effective me¬ 
dium for the transfer of earth tremors. 

E. H. Sellards 

University or Texas 

IN AID OF AMERICAN MEDICAL 
BIOGRAPHY 

Dr. 1. Fischer, of Vienna, is engaged in the prepa¬ 
ration of supplementary volumes to the second edition 
of Ilirsch’s ^^Biographischea Lexikon der hervorragen- 
den Aertze aller Zeiten und Volker” (Berlin and 
Wien, 1884-6), which is the only international dic¬ 
tionary of medical biography in existence. The sup¬ 
plement will contain biographies of recent and living 
physicians, and Dr. Fis(4ier is particularly anxious to 
obtain American material, the conditions for inclusion 
being original laboratory and clinical work, important 
discoveries and inventions, publications, editorial 
work and such like. Any help which may be given 
him by the donation of ^^Who's Who,^' volumes of 
biographical sketches, clippings of important obitu¬ 
aries from medical periodicals, etc., will bo much ap¬ 
preciated. Such material may bo transmitted directly 
to Dr. Fischer himself (address: Biberstrasse 16, 
Vienna, I, Austria). 

F. H. Garrison 

Army Medical Museum 


SCIENTIFIC BOOKS 


Outlines of Biochemistry (The Organic Chemistry and 
tlie Physicochemical Reactions of Biologically Im¬ 
portant Compounds and Systems.) By lioss 
Aiken Gortnkb. John Wiley and Sons, New 
York, 1929. 

Yhb success of the application of physics and 
chemistry to biology depends upon two conditions: 


first, the ability of the biologist to master physios 
and chemistry and yet remain a biologist, and second, 
the willingness of the physicist and the chemist to 
cooperate sympathetically with the biologist. Pro¬ 
fessor Rosa Aiken Oortner is an outstanding example 
of the fulfilment of the first condition. In reading 
his ^^Outlines of Biochemistry,” it would be difficult 
to say whether Professor Oortner is biologist or 
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chemist. He speaks to both in their own language, 
an attribute which few possess. 

The second condition, that of the willingness of the 
physicist and the chemist to join hands with the 
biologist, is one which is ditfercntly viewed by people 
on both sides. There is the biologist who sees only 
futility in the attempt to solve vital problems in terms 
of physics and chemistry. Often have I received the 
injunction from biologists to remain a pure physiolo¬ 
gist and not venture too far into the fields of physics 
and chemistry; and often have physicists and chemists 
said to me, ^‘Good Lord, you talk of the structure of 
protoplasm, a living thing of tremendous complexity, 
and I do not yet know the stnicturc of gelatin,” or, 
‘^Why speak of tho plasticity of protoplasm when we 
do not know tho full meaning of this property as 
applied to paint and starch f” Fortunately, not all 
of us are of this mind. A delightful example of the 
opposite view-point came to my attention this past 
summer, and it came soon after I had heard the 
plaintive cry of a biologist who all his life has at¬ 
tempted to apply physical and chemical laws to bio¬ 
logical processes, and now, with his work over, looks 
back on it as a failure. But not so Geheimrat Fritz 
Haber. We had just heard a lecture at the Kaiser 
Wilhelm ln.stitute on sexuability in the lower , organ¬ 
isms, and we waited, hoped, for some suggestion of 
tho cause of the phenomenon, just one thought beyond 
the experiments, but none came. (I believe it was 
Professor Gortner himself who onoe said, “Science 
consists not only in the assembling of facts but in the 
marshaling and interpretation of these facts.”) Fritz 
Haber then arose and told how he had long looked 
forward to the time when biologists would search for 
tho cause of such characteristics of organisms us sex 
intergrades, in the specific nature of the proteins, the 
polarity of the proteins, of the respective individuals. 
Now, the task which IIal>er has given the biologist is 
a big one; how are we to isolate these proteins, and 
how then determine those specific characters which 
are responsible. But Haber's point of view is as far¬ 
sighted as it is courageous; he has a vision into the 
future, and it is such a vision, based on sound ex¬ 
perimentation, which Professor Gortner gives us in 
his “Outlines of Biochemistry.” 

The book is of nearly eight hundred pages, well 
illustrated and excellently printed. There are thirty- 
five chapters separated into seven parts as follows: 
1. The Colloid State of Matter; II. Proteins; III. 
Carbohydrates and Allied Compounds; IV. The Tan¬ 
nins; V, Plant Pigments; VI. Fats, Lipides and Es¬ 
sential Oils; VII. The Biocatalysts. 

Students often come to me and ask what book they 
should get in order to familiarize themselves with 
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edloid chemistry, and until hov I have had to tell 
them that there is no book which meets their spedfie 
requirements. Professor Gortner has supplied this 
need in Part I of bis volume. 

One of the valuable features of the book is brought 
out in tho first part. Professor Gortner again and 
again calls attention to the many applications of a 
fact or on experiment in related fields; thus, in de¬ 
fining bysteresis he points out that although the word 
refers to a lag of some sort when used both in bio^ 
chemistry and in engineering practice, yet the term 
is not the same in tho two cases. 

Tho last section of Chapter VI is on adsorption. 
This subject, which has played so important a part 
in Professor Gortner’s own work, is treated fully and 
well. The theory of adsorption is first discussed, and 
then problems and applications given. There is in¬ 
cluded a definition of “negative” adsorption. Here 
is a term 1 have never liked. I react to it as 1 do to 
tho popular conception of suction as a “negative” 
pressure, and to tho definition of osmosis as “dif¬ 
fusion from a region of low concentration to one of 
high concentration.” The difficulty in all these cases 
is, that while the thing we are thinking about is ap¬ 
parently negative, somewhere else in the system there 
is a positive force which is the cause of the supposed 
negative event; thus, in “negative” adsorption the 
solvent is positively adsorbed. 

In tho chapter on gels there is a useful discussion 
of imbibition and the rdJe of water in the living or¬ 
ganism—-this might well have been made a chapter by 
itself. There is included an account of one of Pro¬ 
fessor Gortner's contributions to agriculture, on the 
nature of winter hardiness in wheat. In this con- 
nection the important fact is stressed that the bio¬ 
chemistry of both plant and animal cells has much 
in common, for the same factors which enable plant 
cells to live through the ’winter are likewise factors 
in the winter hardiness of insects. Work of this 
character, in what is usually referred to as “applietl” 
botany, is an excellent example of the close interrela¬ 
tion of theoretical science and practical needs, and of 
the application of the one to the other. Indeed, Pro¬ 
fessor Gortner repeatedly shows, both in his work and 
in his book, how true is Pasteur's exclamation, ^*Non, 
mille fois non, it n^existe pa$ une catSgorie de ndences 
aux quelles on puiaae donner le nom de sciences ap- 
pUquSes, 11 y ala science et les applications de la sci¬ 
ence, liies entre elles comme le fruit et Varbte, gui I 
parti” 

Part II, on proteins, takes the subject up system¬ 
atically with interesting chapters on the stnicttM oi 
proteins, and the biologioal (imihunolpgioal) reaittion 
o^ proteins. The remark of Fritz Hal^ 
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abov^) ia rntbalantiated in Profeasor Gartner’s treat¬ 
ment of the proteins and in the introductory quota¬ 
tion from Emil Fischer; die Proteinetoffe bei 
alien chemiechen Pro^esaen im lebenden Organiamua 
auf die eine Oder andere Weise beteiligt sind, so darf 
man von der Aufkldrung ihrer Struktur und ihrer 
Metamorphoaen die wichtigsten Aufachliisae fiir die 
biologische Chemie erwartenJ^ Pauli has also laid 
emphasis on the proteins as the ultimate seat of vital 
phenomena in saying that **they alone display the 
specific properties of living matter.” 

In discussing eoi*tain phases of the controversy pre- 
cipitaUid by Jacques Loeb, on the relative importance 
of the H ion, as compared with other ions, on ad¬ 
sorption, degree of peptization and like phenomena, 
Professor Gortner states that “wc have here a lyo¬ 
tropic series . . . the degree of peptization can be 
due only to a specific influence of the anions, . . . 
proteins must be considered not alone as complex 
organic cotnpouiids but likeivise as colloid micelles, 
subject to all the varied reactions of a lyophilic 
system.” It is interestmg to see the pendulum swing 
back again to Nugcli’a micellae and Ilofmeistcr's 
series. 

The biologist will be particularly interested in the 
chapter on “The Biological Reactions of the Proteins” 


since this includes a consideration of phylogenetic 
relationships as dotormined by serological reactions. 

Part 111 ia on the carbohydrates. It includes 
sections on photosynthesis and fermentation. Here, 
as elsewhere, the book shows its special value to the 
general botanist and zoologist, and again in Part V 
on plant pigments where the relationship between 
blood pigments and chlorophyll and the chemistry of 
color inheritance are considered. 

Five chapters on fats, lipidea, oils, vitamins (pre¬ 
pared by L. S. Palmer) and enzymes complete the 
book proper. Eight pages of general reference and 
two indexes are appended. 

In addition to its scientific value—and this can not 
be overestimated—there is a human, or philosophic 
side to I^fessor Gortner^s book which is especially 
fine. In discussing histamine he says, ^^Toad skin, 
according to Pliny, was a medicine. Abel showed that 
it contained a powerful drug. This is an additional 
instance where one of the old folk remedies was found 
to be not so foolish as it appeared to be.” In many 
similar remarks one realizes that the author is a man 
who, though taking his work seriously, still appre¬ 
ciates the miccrtainty and the humor in science. 

William Seifkzs 

University ok Pennsylvania 


REPORTS 


THE CANCER RESEARCH FUND OF THE 
UNIVERSITY OF PENNSYLVANIA 

The Cancer Research Fund of the graduate sc*hool 
of medicine of the University of Pennsylvania has 
received a gift of $210,000 from a philanthropist who 
does not desire to have his name revealed. It has 
been realized for some time iliat progress in cancer 
research work depends upon the association of the 
physician, the biologist and the chemist and upon the 
close cooperation of rtfiated clinics and laboratories. 
And now, as the result of the generous support which 
has just been given by a philanthropist from whom 
the Cancer Research Fund will receive $70,000 an¬ 
nually over a period of three years, the school has 
been placed in a position to carry on the cancer re¬ 
search work along these broad cooperative lines to 
an extent which heretofore was impossible. 

One joint research project has been undertaken in 
association with the Bartol Research Foundation of 
the Franklin Institute, which is one of the great 
physical research institutes of the country, while re- 
aaaroh work has also been arranged for in association 
^ith the Amerioan Oncologic Hospital, a cancer hos¬ 
pital at Thirty-third Street and Powelton Avenue. 


Plans are being developed for the equipment of a 
new clinic for modern diagnosis and treatment of 
tumors in the American Oncologic Hospital, and Dr. 
George M. Dorrance, professor of maxillo-facial sur¬ 
gery in tlie school of dentistry of the university, has 
been appointed chief of the clinic. Dr. Dorrance is 
assembling a group of specialists of the highest type 
to serve on the clinic staff, and the American Onco¬ 
logic Hospital will be developed gradually into an 
anti-cancer center of the most complete character. 
Central laboratories of the Cancer Research Fund 
have been established at 133 S. Thirty-sixth Street^ 
and here a complete tissue culture department is un¬ 
der the direction of Dr. Clarence E. McClung, pro¬ 
fessor of zoology at the University of Pennsylvania, 
and Professor David H. Tennent, of the department 
of zoology of Bryn Mawr College. Professor J. P. 
M. Volgelaar, of the University of Leyden, Holland, 
and Dr. Raymond C. Parker, the latter of whom 
recently was connected with the Kaiser Wilhelm In¬ 
stitute of Biology in Berlin, also have been added to 
the staff of the tissue culture department, and eight 
other research workers will be maintained in this 
department. 
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The central laboratories also have an experimental 
animal cancer department under the immediate di¬ 
rection of Dr. Shigemitan Itami, who has had ten 
years' experience at the Crocker Cancer Institute of 
New York and four years with the British Empire 
Cancer Campaign in London, and who is assisted 
by a chemist and zoologist. Research work in radi¬ 
ation and other physical aspects of cancer is being 
carried on in the central laboratories in collaboration 
with the Bartol Institute, and for this purpose the 
Cancer Research Fund is maintaining two physicists, 
two chemists and a scientific secretary. 

At the Philadelphia CTcneral Hospital the Cancer 
Research Fund has Lad for some time a research 
laboratory for the study of biochemistry of the blood 
before and after radiation of patients^ and for the 
study of the heaiatoJogy and immunology of cancer. 
This laboratory works in conjunction with the cancer 
clinic of the Philadelphia General Hospital, and has 
a staff of three chemists, one immunologist, one phy¬ 
sician and one voluntaiy worker. 

In addition to maintaining the laboratories men¬ 
tioned, the Cancer Research Fund has made a num¬ 
ber of grants for investigation to be carried on by 
research workers in collaboration with the work of 
the fund. These are as follows: A study of the 
metabolism of cells, by Professor W. D. Bancroft, of 
Cornell University; a study of the fixation of patho¬ 
logical material, by Dr. Henry J. Fry, of Now York 
University; a study of the sensitization of cells to 
fluorescent substances and specific wave-lengths of 
X-rays, by Professor Eric Ponder, of New York 


University, and a study of the quantitative apectro- 
graphic estimation of minute quantities of substaneea 
in biological material, by Dr, Andrew Dingwall, of the 
department of chemistry, Columbia University, 

In connection with the last-named study the fond 
has established a fellowship under the name of the 
Dr, J, Packard Laird Fellowship for Cancer Re¬ 
search; this fellowship is held at present by R, J, 
Crosen, of Columbia University, Another fellowship 
to be known as the Dr, John G. Clark Fellowship in 
Cancer liescarcJi also is being established. 

The director of the cancer research is Dr. Ellice 
McDonald, assistant professor of g 5 mccology in the 
graduate school oL' medicine of the university, and 
the Cancer Research Fund is controlled by an ex¬ 
ecutive committee consisting of Dr. McDonald, Dr, 
George H. Meeker, dean of the graduate school of 
medicine, and Professor W. F. G. Swann, director 
of the Bartol Itesearcb Foundation and special lec¬ 
turer on electrical engineering at the university. 

In addition there is the following board of scien¬ 
tific directors of the research: Dr. McDonald, chair¬ 
man; Dr. Meeker; Professor Swann; Dr. John A. 
Kolmer, professor of pathology and bacteriology in 
the graduate school of medicine; Dr. Eugene L. Opie, 
professor of pathology in the graduate school of 
medicine; Dr, Martin Kilpatrick, assistant professor 
of chemistry, University of Pennsylvania, and Dr, 
Clarence E. McClung, professor of zoology at the uni¬ 
versity. The board of scientific directors has recently 
established a publications committee with Dr. Opie 
as chairman. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A DIET FOR STOCK RATS 

During the past seven years the stock rata of this 
laboratory have been reared on a diet which has given 
uniformly satisfactory results from the standpoint of 
growth and fertility and which has the further advan¬ 
tage of being obtainable ready-mixed at a very reason¬ 
able cost. 

This ration was originally developed by Maynard, 
Norris and Krauas’ os a feed for young calves. It 
was later tried out with rats with such good results 
that it was adoptt^d as our stock diet. The fonnula® 
for thia diet as now used is as follows; 

300 Ihs, Linseed oil meal 
200 Ground malted barley 
440 “ Wheat red dog flour 
300 ** Dried skhn milk 

1 Cornell Agr. Expt. Bta. Bull. 430, 1925. 

2 This formula is marketed as a ready-mixed feed 
under the name G. L. F. Calf Meal by the Cooperative 
G. L, F, Exchange, Buffalo, N. Y. 


300 lbs. Oat flour 
400 Yellow corn meal 
20 Steam bone meal 
20 ** Ground limestone 
20 Salt 

Originally the formula contained some soluble blood 
flour, a special product which later became difficult to 
obtain and which was therefore replaced by the dried 
skim milk. The diet is used as the sole ration, with 
the exception that cod-liver oil is fed twice a week, 
mixed in as 3 per cent, of the day's food. No green 
food of any kind is supplied. 

The mean growth curves for our rat colony, plotted 
upon a semi-logarithmic scale, are shown in the chart. 
The animals providing the data for these curves were 
weaned at twenty-three days of age. The foundation 
rats for our colony were obtained from the stock of 
Osborne and Mendel. Since 1910 no animals from 
any outside soorce have been introdticed. 
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Growth curves of stock rats. Plotted on a semi-logarith¬ 
mic scale diagram. 

The efficiency of this diet for reproduction is indi¬ 
cated by the following data. Iii August, 1929, ail the 
females of the stock colony which were over one hun¬ 
dred days of age and less than one year were mated. 
Of this group fifty-two were young females which had 
never before been mated and twenty-eight were matui’e 
animals which had produced one or more litters. A 
male was placed with each three females and left with 
them for a period of five days. All the males were 
young and untested as regards fertility. I’rom tliese 
matings fifty-two of the females, 65 per cent., pro¬ 
duced litters. In view of the fact that most of the 
animals used were young and untested and that the 
mating period was limited to five days, we feel that 
the above records indicate a high degree of fertility. 
The average number per litter from the above matings 
was 7.3. Each mother was given six young to rear 
with the exception of thirteen mothers which were 
given five only. Thus the fifty-two mothers were 
allowed a total of 299 young. Of this number over 
90 per cent, were reared and successfully weaned at 
twenty-three days of age. 

Recently this stock diet has been tried out with rats 
in three other laboratories and uniformly satisfactory 
results have been reported to us. During the past 
year we have used it as a stock diet for our mouse 
colony with excellent results. Since this ration is 
mixed in hundreds of tons for marketing as a calf 
meal, it is available at a price which is very much 
lower than the cost of the ingredients and labor in¬ 
volved in the preparation of stock diets in small quan¬ 
tities in experimental laboratories. 

L. A, MaYKAKD 

Xiabobatory or AmuAt NvrsnioN, 

CoairasUi VnnymsivT 


AN IMPROVED CALOMEL ELECTRODE 
VESSEL 

In much previous work in this laboratory the salt 
bridge connecting cell and electrode has been a cot¬ 
ton string wet with KCl solution of the same concen¬ 
tration as that used in the electrode. This string led 
into a beaker into which also dipped a calomel elec¬ 
trode tip of a conventional type. When six or more 
electrodes were used on a single cell, there was diffi¬ 
culty ill getting the electrode tips with their attendant 
beakers close enough together. Even though the 
beakers stood on a paraffined bench, the alight con¬ 
tamination of the paraffin surface with moisture and 
spilt KCl gave cause to doubt the perfect insulation 
of the electrodes from the ground and from each 
other. An electrode vessel of the type shown in 
Fig. 1 was therefore used. The cup into which the 



Fjo. 1. Calomel elortrode vessel with attached cup for 
string Balt bridge, 

string dips is blown onto the end of the electrode 
arm, which is long enough to permit placing the cups 
as close together as desired. The electrode arm enters 
the side of the cup, so that the entire surface of the 
electrode may be wiped with paraffin oil without oil¬ 
ing the solution in the cup. The arm is drawn tn a 
capillary and extends to the bottom of the cup to 
prevent much mixing of the solution in the cup with 
that in the electrode. At the end of the day’s work 
the cup is emptied with a pipette, more solution from 
the electrode vessel is flushed through and a rubber 
stopper is inserted to prevent evaporation of water 
and consequent creeping of KCl. The electrode ves¬ 
sel is held in a grounded metal clamp from which it 
is sufficiently insulated by the glass, oiled with 
paraffin. This electrode vessel has been found a 
great time-saver, 

SAUxmj E. Hill 

THK BoCKKrELLER iNSTirUTS: 
roa Mieuioal Rsskarch, 

Niew York City 
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SPECIAL ARTICLES 


OCEANOGRAPHIC INVESTIGATIONS IN THE 
INSHORE WATERS OF THE GULF OF 
MAINE 

In the summer of 1929 a study of the biological, 
eheznical and physical conditions of the inshore waters 
of the Gulf of Maine, in the vicinity of Mt. Desert 
Island, Maine, was undertaken by the Buffalo Museum 
of Science in cooperation with the Mt. Desert Island 
Biological Laboratory and Brown University. 

The general i>lari of the work was divided and car¬ 
ried out by the various investigators as follows: Bio¬ 
logical oceanology by Charles J. Fish; chemistry by 
Norris W. Rakestraw, and physical oceanography by 
H. R. Seiwell. Mrs. Charles J. Fish and Mrs. H. R. 
Beiweil assisted in the Jaboratorj" examinations of 
field data. 

The field observations extended over the period from 
July 8 to August 21; investigations were made from 
Dyers Bay on the east (station 14) to Penobscot Bay 
on the west (station 18), and from the head of 
Frenchmans Bay on the north (station 2) to a point 
about fifteen miles south of its mouth (station 11). 

The most intensive study was conducted at tlie eight 
stations establishecj in Frenchmans Bay, four complete 
and two partial cruises being made in this region. 
Two acts of observations were made over the section 
exlending from the head of the bay (station 2) to a 
point about fifteen miles south of the mouth (station 
11). The small bay a lying to the east were visited 
only once as also was Sommes Sound, and two sets 
of observations were taken each in Blue Hill and 
Penobscot Bay. 

The arrangement of stations in the region was 
(Fig. 1): stations 1 to 8 were in Frenchmans Bay; 
stations 9 to 11 were to the south of Frenchmans 
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Pig. 1. Region of hydrographical investigationa in 
the vicinity of Mt Desert Island, Maine, July and 
August, 1929. Hydrographic stations marked thus—Q 


Bay and were, together with stations 2, 7 and 8 
Frenchmans Bay, included in the north-south hydro¬ 
graphic section; stations 12 to 14 wore in the smaller 
bays to the east of Frenchmans Bay, and stations 16 
to 18 were in Sommes Sound, Blue Hill Bay and 
Penobscot Bay, respectively, to the west of French¬ 
mans Bay. In all a total of eighteen stations were 
worked at least once and usually twice or more, at 
which a total of 228 hydrographic observations were 
made. In addition ninety plankton collections ware 
made from the surface and bottom water of the sta¬ 
tions. 

The hydrographic observations embodied the col¬ 
lection of tcmperatui-e data and water samples for 
chemical analyses, from the surface, intermediate and 
the bottom depths. After a little experimentation it 
was found desirable to make all vertical hydrograph¬ 
ical observations whenever possible at depths of 0, 5, 
10, 25 meters and the bottom. All water samples 
were collected with Greene-Bigclow r(‘versing water 
bottles to which were attached Negretti and Zambra 
deep-sea reversing thermometers. Six-millimeter wire 
was wound on a hand reel and passed over a Berg^ 
Nautik meter wheel for measuring the depth of obser¬ 
vation. All observatiozis were conducted after the 
methods adopted by deep-sea oceanographers. Field 
headquarters wore established during the summer at 
the Mt. Desert Biological Laboratory at Salisbury 
Cove, Mt. Desert, Maine. A small open boat, about 
eighteen feet in length, the property of the laboratory, 
was used for field operations. 

The following is a very brief summary of the results 
of the physical observations made while the survey 
was in progress. The temperature is expressed in 
degrees centigrade and the salinity in grams of total 
salt per liter of sea water, represented by 0/00. 

IlTDROGRAPHICAn OBSERVATIONS IN FbKNOHKANB 

Bat 

Temperature .—Depth at stations, 12 to 86 meters. 
The average surface temperature ranged from 12.6® 
on July 8 to a maximum of 14.1® on July 31 and 
then to 12.0® on August 6; the average of oli surface 
temperature observations was 12.8®. The maximum 
variation of surface temperature during the season 
was from 10.3® to 15.4® and the lowest tfunperature, 
7.0®, was recorded at the bottom near the omiter of 
the bay. The water at the head was warmer thou 
that at equal levels at the mouth of the bay. The 
average temperature of the whole bay from sutfobs 
to bottom during the period of obsemtion Was 
T he average surface salinity 
from 31.73 0/00 on July 8 to 32.00 0/W on 
and decreased to 32.04 0/00 oU August 8| fhe 




FiSktriatir 14 , 1030 } 


SCIENCE 


195 


aurftuje salinity of the whole bay was 31.91 0/00. The 
mAzimum vonation of aorfase salinity during the 
eoason was froa 31.51 0/00 to 32.35 O/OOj and the 
highest salinity recorded^ 32,45 0/00, was near the 
bottom at the mouth of the bay. The least saline 
water occurred at the head and the most saline at 
tlic mouth of the bay, but the variation at any one 
time was never of very great magnitude, the maxi> 
mum recorded being 0.54 0/00. The average salinity 
from surface to bottom of the whole bay during the 
season was 32.04 0/00, 

liYOKOailAPHICAL OuSERVATIONS AT STATIONS WesT 

OF Frenchmans Bat 

Blue Hill Bay (station 17) depth 80 meters, Tem- 
jn’ratiire ranged, July 26, from 14.06® surface to 
10.06® bottom, and on August 20, 13.81° surface to 
11.10° bottom. The teniX)erature below twenty-five 
meters was one to two (iegrees higher than in French¬ 
mans Bay. Salinity ranged, July 26, 31.60 0/00 sur- 
lat’c to 32.12 0/00 bottom, and on August 20, 31.83 
0/00 surface to 32.34 0/00 bottom. The surface 
fialinity was about 0.50 0/00 lower than in French- 
nian.s Bay. 

Penobscot Bay (station 18) depth 58 metera. Tem¬ 
perature ranged, July 27,14.98° surface to 8.70° bot¬ 
tom, and on August 21,13.07° surface to 10.0® bottom. 
The tomperatui'e below twenty-five meters was a little 
higher than in Frenchmans Bay. Salinity ranged, 
July 27, 27.72 0/00 surface to 31.98 0/00 bottom, and 
on August 21, 30,30 0/00 surface to 32.09 0/00 bot¬ 
tom, The surface salinity was the lowest observed in 
the region investigated and was 2.00 0/00 '^0 

lower than in Frenchmans Bay. 

Bommes Bound (station 16) depth 27 meters. Tem¬ 
perature ranged, July 26, 14.95° surface to 11.0° 
bottom, the temperature below five meters was a little 
higher than in Frenchmans Bay. Salinity ranged, 
31.91 0/00 surfaoe to 32.06 0/00 bottom, about the 
same as at the upper shallow end of Frenchmans 
Bay. 

HYDROQRAPHIOAli OBSERVATIONS AT STATIONS EaST 

OF Fsbnohmans Bat 

Prospect Harbor (station 12) depth 16 meters. 
Temperature ranged, July 23, 12.69° surface to 9.11° 
bottom; salinity ranged 32,09 0/00 surface to 32.08 
0/00 bottom. Both temperature and salinity were 
about the same as at the month of Frenchmans Bay. 

Gnuldsboro Bay (station 13) depth 18 meters. 
Temperature ranged, July 23, 12.86° surface to 
10.40° bottom, the whole column of water was 0.3 to 
1-3 degrees wamer than Prospect Harbor, Salinity 
**anged, 32.00 Q/00 aui^Eace to 82,14 0/00 bottom, 
about the same as prerioiui (Station, 


Dyers Bay (station 14) depth 9 meters. Tempera¬ 
ture ranged, July 23,10.72° surface to 10.01° bottom; 
salinity 32.10 0/00 surface to 32.14 0/00 bottom. 
Temperature and salinity were about the same as at 
the mouth of Frenchmans Bay. 

Hydrooraphioai/ Observations at Stations South 
OF Frenchmans Bat 

On July 16 the surface temperature at station 10 
was 10.42°, or about 1 degree lower than the tempera¬ 
ture at the mouth of Frenchmans Bay lying ten miles 
to the north, while the temperature at 50 meters, 
7.4°, was practically the same. On August 3, the 
surface temperature at station 11 was 10.0°, or 1,2 
degrees lower than at the mouth of IVenchmans Bay 
lying fifteen miles to the north, while the temperature 
at 50 meters 8.1° was about 0.2° lower. 

The surface salinity at station 10 on the former 
date was 32.10 0/00, or 0.06 0/00 lower, and the 
60-meter salinity 32,52 0/00, or 0.18 0/00 higher than 
at the mouth of Frenchmans Bay. On the latter date 
the surface salinity at station 11 was 32.54 0/00, or 
0.34 0/00 higher, and the 50-meter salinity 32.70 0/00, 
or 0,35 0/00 higher than at the mouth of the bay. 

H. Seiwell, 

Curator, Invertebrates and Oceanography 

BvFfALo Museum or Sciencb 

THE RELATION OF THE OXYGEN TENSION 
IN THE EXTERNAL RESPIRATORY 
MEDIUM TO THE OXYGEN CON¬ 
SUMPTION OF FISHES 

Recently two American articles by Powers and 
Shipe^ and F. G, HalP have had the above relation 
as their subject, and in both cases the conclusion was 
drawn that the fish’s oxygen consumption is propor¬ 
tional to the oxygen tension of the environment, oven 
when a restricted range of the latter within the nor¬ 
mal concentration of natural waters is considered. It 
ia perhape unnecessary to emphasise the theoretical 
and methodological importance of such a conclusion. 
Unfortunately it appears for a number of reasons 
quite certain that this conclusion can not be accepted 
without qualification. 

Before demonstrating that this conclusion is un¬ 
warranted at the present time, let me hasten to say 
that, as would be expected, the respiration of fishes 
is undoubtedly depressed at low levels of oxygen ten¬ 
sion of the environmental water. Such a depression 
of respiration as the oxygen tension approaches the 
asphyzial threshold by no means implies a depression 
of oxygen consumption brought about by deviations 

1 B. B- Powers and L. M. Shipe, Pabl. Puget Sound 
Biol. Bin., 5 : 866 -- 372 , 1928 . 

*P. 0. Hall, Aw. J. Physiol, 88(2): 212-^218, 1929, 
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within the normal range of oxygen oonoentration in 
the environment. For sea water we may consider 
this normal range to be from 4.5 to 6.5 oo per liter 
at temperatures of 15® to 20® C. 

A careful consideration of the data presented by 
Powers and Shipe in support of their contention fails 
to reveal any adequate indication of a direct rela¬ 
tionship between Og tension and 0^ consumption in 
the restricted range wo are considering. The fact 
that their experimental conditions were not standard 
may account for the fact that a number of their 
recorded values for oxygen consumption (co per kilo 
per hour) are several times those previously reported 
for fishes. As for Balias evidence, it is to be regretted 
that it is inadmissible on the grounds of faulty tech¬ 
nique. Hall used a modified Ege and Krogh® appara¬ 
tus in which the oxygen tension of the water was con¬ 
trolled by varying the rate of flow; in other words, 
the concentration of oxygen was diminished by the 
respiration of the fish and was then rebreathed in the 
large respiratory chamber used. It is obvious that 
the fish is excreting carbon dioxide at approximately 
the same rate that it is using oxygen and, oven in a 
buffered system such as sea water, this will displace 
the hydrogen-hydroxyl-ion equilibrium and lower the 
pH. The marked effect of carbon dioxide on respira¬ 
tion is too well known to require comment. In addi¬ 
tion, the accumulation of nitrogenous excretions in 
the water may possibly exert some effect.^ 

Hall mentions the work of Winterstein® in which 
it was concluded that the oxygen consumption of the 
fish (LeucisciLs) is independent of the oxygen tension 
over a wide range. The important papers of Henze,® 
Haarder^ and Toryu® are apparently unknown to 
Hail and to Powers and Shipe. Henze concluded 
that the oxygen consumption of fishes is entirely in¬ 
dependent of the oxygen of the water down to the 
threshold of asphjrxia. Toryu drew similar conclu¬ 
sions from his experiments on the goldfish. Gaarder, 
using precise methods, found some indication of a 
direct relation between the oxygen tension in the water 
and the oxygen used by the fish, but concluded that, 
within a limited range, the oxygen wnsumption may 
be considered to be practically constant. 

In my own experiments, water of really low oxygen 
tension was not used; the minimum concentration was 
4.56 CO per liter. My methods were similar to those 
of Gaarder, but I did not narcotize the fishes as he 

* E. Ege and A. Krogh, InteTnat, £ev. gea, JSydrohioL 
Sydrog,, 7(1); 48-55, 1914. 

4H. W, Smith, J, Biol Chem., 81(8): 727-742, 1929. 

«H. Winterstein, Pflilger^s Arch, gea. Physiol, 125: 
78-98, 1908. 

• M. Henzfi, Biooh^m, Zeitaoh,, 25: 255-278, 1910. 

^ T. Gaarder, Bioohem, Zeitachr,, 89: 94-125, 1918. 

«T. Toryu, Sci, Bept, TohoJcu Imp, Univ,, 4 ser. 3 
(1); 87-96, 1927. 


did. Experiments on the same individual fishes 
(FunduZus parvipinnia), under identical conditions 
except for the oxygen tension of the water, did not 
give the slightest indication that the oxygen content 
of the water has any effect upon the respiration, but 
on the contrary the oxygen consumption was prao* 
tically constant for any given fish. Experiments in 
which both the rate of flow and the oxygon concen¬ 
tration of the water were varied were likewise entirely 
negative, the respiration of the fish, based on the 
averages of a number of detenninations, remaining 
remarkably constant, such deviations as were found 
having no relation to the available oxygen. 

After considering all the available evidence it seems 
clear that the time has not yet come when we con 
make any very broad generalizations as to the rela¬ 
tion of the oxygen tension of the environment to the 
oxygen consumed by the fish, but certain features are 
salient: (1) the respiration of fishes is very decidedly 
decreased at or near the asphyxLal level of oxygen 
tension, and (2) in the respiration of the fishes so 
far investigated there seems to be practically a com¬ 
plete independence of deviations in the oxygen con¬ 
tent of the water within a restricted rangti. 

The practical importance of establishing this last 
point will be seen when it is pointed out that the 
methods which have previously been used for the 
estimation of the standard metabolism of fishes de¬ 
pend upon such on independence of the fish's respira¬ 
tion for their validity. 

A more detailed discussion and presentation of evi¬ 
dence will shortly appear in the technical series of 
tv* the Scripps Institution of Oceanogra- 

I of California Press. 

^ Akoel B. Kbyb 
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INHERITANCE IN A HEPATIC^ 

By ProfesMr CHARLES E. ALLEN 

UNIVEBBrrY OF WISCONSIN 


I 

The studies here outlined were BUg:geBted by the 
presence in Sphaerooarpos of these advantageous 
conditions: (1) The presumable relative simplicity of 
inheritance in a haploid generation, yielding hybrid 
ratios that may bo tested in comparatively small 
families, free from complications of dominance and 
recossiveness. (2) The opportunity for an exhaustive 
study of a given genotype, expressed through a clone 
ordbarily requiring little space bat potentially un¬ 
limited m extent and duration. (3) The permanent 
adherence, m most species and races, of the four 
Bpores derived from each mother cell, makbg pos- 
fiible a virtually immediate determbation of the 
genetifl effects of nudoidB. 

' Address of the retiring vioe-president of Section G— 
"*>bny, AmeHean Aesodathm for the Advauoement of 
Science, Des Itoiii^ Iowa, December $1, im. 


While the pi^dombant generation of Sphaerocar- 
pos is simpler, because haploid, than the diploid 
organisms chiefly studied by geneticists, the phenom¬ 
ena of inheritance in this genus need not lie expected, 
and do not appear, to be simpler in any other sense. 
The genus is probably the present climax of as long 
an evolutionary development as is the pea or the 
banana-fiy. Sexual differentiation, so for as couoems 
gametes and tlie organs in which they are borne, is at 
approximately the highest point reached by any 
I^lant. Dioecism and sexual dimorphism are fixed 
and constant. The chromosome complex is compar¬ 
able with that of any ‘‘higher*' organism. Allosomes, 
m differentiation and b the correlation between their 
distribution and the appearance of sexual characters, 
resemble those of many Metaxoa. The frequency of 
mutatiim is comparable with that elaewfaere observed. 
In ibe longest series of experiments yet aommarbed, 
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1,273 gametophytcs of kuown ancestry were deter¬ 
mined as to sex and vegetative character. Of these, 
five—about 0.4 per cent.—were apparent mutants. 
Two were mai'ked variants never before seen. 

II 

It is possible in plants of various orders to study 
the characters of "aineto]>byies developed from spores 
recognizably derived from the same mother cell. 
Long ago Htrasburger pointed out the x^ossibilities 
offered by El odea, whose pollen grains remain ad¬ 
herent in tetrads. An analysis of this nature has been 
made by Wettstein ot‘ the distribution of certain char¬ 
acters in Dioss hybrids, and a considerable number of 
studies of Basidiouiycetes have dealt with wdiat is in 
effect the intra-tetrad distribution of factors affecting 
syngamy. 

In the course of the work with Sphaerocarpos Von- 
nellii Aust., extensive attempts have been made to 
apply this method of intra-tetrad analysis. The far- 
from-simple behavior of certain characters later men¬ 
tioned h^is interfered with the success of many of 
these attempts. Rather satisfactory results have ac¬ 
crued, however, with respect to the distribution of 
sexual, and of at least one pair of what may be called 
vegetative, characters. 

Thus far each clone, however long under cultiva¬ 
tion or to whatever conditions subjected, has remained 
strictly male or strictly female. Aly observations, 
and those reported by others, have disclosed no 
change in sexual expression, no suggestion of her¬ 
maphroditism or of intersexuality. The female game- 
tophyte is now well kuown to possess a X-chro- 
mosome; the male has a very small Y-chromosome; 
the other seven chromosomes apparently correspond 
in size in the two sexes. The X- and Y-chromosomes 
are separated in meiosis; two spores of a tetrad 
receive each an X-chromosome and develop, if they 
germinate, into female garaetophytes; two receive 
each a Y-ehromosome and develop, if they germinate, 
into male gametophytes. To this rule my experi¬ 
ments have afforded no exception. 

Polyclady, fully described elsewhere, affects the 
structure of practically all gametophytic organs, con¬ 
spicuously of the antheridial and archegonial in¬ 
volucres. Female poiycladous plants are completely 
sterile. Poiycladous males arc fertile with non poly- 
dado us females. From every such mating that 
yielded more than two f^ offspring, the progeny of 
each sex included poiycladous and nonpolycladous 
clones. No exception, save one mutant, has been 
observed to the rule that, of the spores of any tetrad 
resulting from a mating of a nonpolycladous female 
and a poiycladous male, two are genetically poiy¬ 
cladous and two nonpolycladous. Thus, a character- 


complex affecting the w^hole plant, far transcending 
generic lines as these are understood among bryo- 
phytes, behaves in a strictly unitary fashion. 

If the two character-pairs concerned in such a mat¬ 
ing—namely, maleness-femaleness and poiyclady- 
nonpolyclady—were inherited independently, the fj 
generation would consist of equal numbers of clones 
of four types: female nonpolycladous, female poiy¬ 
cladous, male nonpolycladous and male poiycladous. 
That these types do not appear in approximately 
equal numbers was early apparent. It is now possible 
at least partially to explain these deviations from a 
simple expCMjtation. 

The genetic constitution of all the spores of a tetrad 
is established if all, by germination, give rise to clones 
that live long enough for their characters to be deter¬ 
mined. If three spores thus produce clones, then, on 
the assumption justified by experience that two are 
genetically female and two male, tw'o nonpolycladous 
and tw'o poiycladous, the genotype of the ungermi¬ 
nated spores is established. If two spores genniuato, 
and the resultant clones are alike either in sex or in 
vegetative character, on the same assumption the 
genotypes of the two ungerminatt^d spores are known. 
Of thirteen f^ families whose fathers wei-e poJyclad- 
ous, seven, as shown in Table 1, have yielded material 
for an analysis in tcrnxs of tetrads. In the table only 
those tetrads are included which, os just indicated, 
were decisive. 

TABLE I 

Genetic Types or Bpoke Tetrads (Decisive Cases 
Only) Among Offspkinq of Konpoly- 

CI^ADOUS X POliYCLADOUS 


(p. =; poiycladous; up. - nonpolycladous) 


Mating 

1 

II 

III 

Totals 


? Sp., 

$ 2np. 

9 lup., Ip. 

$ Inp., Ip. 

14 . 

— 

1 

— 

1 

28 . 

2 

1 

— 

3 

20 . 

C) 

2 

1 

8 

31 . 

12 

7 

3 

22 

32 . 

13 

6 

6 

24 

33 . 

7 

1 

2 

10 

40 . 

— 

1 

1 

2 

Totals .. 

39 

19 

12 

70 


Three classes of tetrads appear. Classes I and II 
are "two-typo^' tetrads; that is, both spores transmit¬ 
ting the san»e sexual tendency carry also the bams of 
the same vegetative character. Class III is composed 
of “four-type'* tetrads, the spores of each reprosont- 
ing the four possible combinations of sexual and 
vegetative charaeters. 
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The two tilasaes of two-type tetrads differ in fre¬ 
quency of occurrence. Those of class I are about 
twice as numerous as those of class XL and a like 
diderenee holds for each family of any considerable 
size. The more numerous class is that whose spores 
represent the character-combinations of the respective 
parents; the smaller class^ that whose spores repre¬ 
sent new combinations of characters. A linkage 
between sex ajid polyclady is clearly indicated. 

The familiar conception of sc‘x-linkage is that of a 
character whose diil'erential factor is borne on a sex 
clivomosome. To apply that conception here, it would 
be necessary to assume a factor-pair borne on the 
X- and Y-chromosomes, and a crossing over during 
niciosis in about one third of the spore mother colls 
b<.'twecii each of the factors in (luestion and some sex- 
delcrmining factor. Apart from the questionable 
legitimacy of postulating a single pair of effective 
sex-determining factors (or even of factor-complexes 
behaving as units), the great difference in size be¬ 
tween the X- and the Y-chromosome makes it ex¬ 
tremely dillieult to imagine a conventional crossing 
over belweeiJi them. 

A more probable explanation of the present facts 
serins to be that two chromosome pairs are concerned; 
one the X-Y pair affecting sex, the other a pair car¬ 
rying the genetic bases for polyclady and its absence. 
The two chromosomes, one of either pair, derived 
from each parent must then tend to remain together 
and to pass to the same pole in each reduction divi¬ 
sion; and this tendency must be so strong that the 
<diromosomes from the same parent do thus remain 
together twice as often as they are separated. X>i- 
dence is available in several angiosperma of an end- 
to^jcud attachment of chromosomes during meiosis 
which may lead to exactly such a behavior of chromo¬ 
somes from the same parent as is here postulated. 
Such attachments are best known in Oenothera, but 
are not peculiar to that genus. 

The occurreuee of a minority of four-type tetrads 
bears directly upon the nature of meiosis. Cytologioal 
studies indicate that, in general, it is in the ilrst reduc¬ 
tion (heterotypic) division that the chromosomes of 
each pair are sej^arated—one of the pair being in 
origin maternal, the other paternal. Evidence from 
plants is virtually unauimous on this point. In some 
insects, however, certain chromosome pairs, the sex 
chromosomes or others, are or may be separated in 
the aecoud (homoetitypic) division. Now, if segrega¬ 
tion occurs exclusively in the first division, the four 
nuclei ultimately formed (spore nuclei in the present 
case) must be, genetically, of but two sorts. That 
four-type tetrads occur implies that some segregation, 
of whole chromosomes or of chromosome parts, takes 
place in the second division. 


Is it possible that in Sphaerocarpos all segregation 
occurs in the second division t A scheme for such 
segregation can be devised that will account for the 
production of two-type and four-type tetrads in the 
proportions here observed. But such a scheme in¬ 
volves rather far-fetched assumptions. On the 
simplest postulate of chance segregation in the sec¬ 
ond division only, equal numbers of two-type and 
of four-type tetrads should appear. A priori con¬ 
siderations then make segregation exclusively in the 
second division improbable. The argument is sup¬ 
ported by tile cytological evidence that segregation 
appears in virtually all plants studied to occur in the 
lir.st division, and is made conclusive by the fact that 
in Sphaerocarpos the X-Y pair has been shown to 
separate in the first division—although the limited 
observations do not exclude the possibility of an 
occasional postjionement of this separation to the 
second division. 

It follows that some segregation is possible in the 
course of both divisions. Interestingly, a similar con¬ 
clusion is reached by Dodge in his study of inheritance 
through uscospores in Neurospora sitophila. In that, 
as in the present cast:, two possibilities suggest them¬ 
selves: either that some or most of the chromosome 
pairs are separated in the first division, at least one 
pair, however, separating regularly or occasionally 
in the second; or that all pairs separate in the first 
division, their separation being preceded by a crossing 
over in at least one pair of autosomes in the “four- 
strand’^ stage. 

Erom the proportions shown by Table 1 for the 
respective classes of letrad.s, it is easy to calculate 
the proportion in which clones of the four possible 
types would be expected to appear in the f j genera¬ 
tion. The calculation gives: 9 $ nonpolycladous: 
5 $ polycladous: 6 8 nonpolycladous: 9 8 poly- 
cladous. With this ratio may be compared the total 
numbers of clones of the various types obtained in 
f, progenies, as shown in Tabic II. Since knowledge 
of tetrad relationships is not essential here, this table 
includes much more material than did Table I. 

The numbers of fimuile types shown in Table 
II agree closely with the calculated proportions 
(266:148). The numbers for males depart rather 
widely from calculation, which, based upon numbers 
of males only, would give 118; 213. As to this dis¬ 
crepancy, it is to be said that, since males succumb 
to unfavorable conditions more quickly than £emale8> 
the major portion of the clones that died before their 
character could be satisfactorily determined were 
doubtless male. The females therefore present a more 
accurate picture of the genetic make-up of the popu¬ 
lation, Apparently it is necessary to assume in adili- 



200 


BCIEIiCE 


{VqIh LXXl, Ka $m 


tion Bome differenee in viability between the two types 
of genetically male spores. 

TABLK II 

Bebults op Matings op NoNpoiiYci*AJ>ouB x Polt- 
cLADOus; Total OirspaiNo 



p. = polycladous; 

np.=: 

uonpolycladous) 


Matiag 

$ np. 

9P- 

3 np. 3 p. 

P- 

(BGXf) 

Undet. 

12 . 

13 

.. 46 

28 

1 

28 

21 

3 

11 

14 .. 

17 

9 

9 

7 


11 

15 . 

;h 

30 

29 

1.3 

3 

28 

27 . 

19 

14 

14 

12 

— 

4 

28 .. 

6 

6 

6 

4 


— 

2!) . 

5 

5 

9 

8 

— 

2 

30 . 

— 

— 

— 

2 

— 

— 

31 . 

31 

11 

22 

20 

— 

a 

32 . 

... 39 

24 '' 

23 

25 

-- 

12 

33 . 

22 


8 

12 

5 

9 

34 . 

.. 34 

20 

23 

33 

— 

3 

40 . 

6 

6 

1 

1 

— 

1 

Totals .. 

260 

166 

173 

168 

11 

84 


If another character-pair were concerned, ratios 
would evidently become more complex. Some matings 
have involved ^^tuftedness’’ in addition to sex and 
polydady. The tufted character, as wiU appear, is 
variable, and results obtained with it must be stated 
cautiously. An additional difficulty is introduced by 
the fact that polydady masks tuftedness, so that a 
polycIadouB tufted clone can not be distinguished by 
its appearance from a polycladous nontufted clone 
of the same sex. However, a few reasonably definite 
results may be cited. If a mating is made in which 
the father is polycladous and either father or mother 
is genetically tufted, then, apart from certain appar¬ 
ently possible but rare distributions of the tufted 
character, four classes of two-type tetrads and eight 
classes of four-type tetrads may be expected. A 
limited number of such matings have apparently 
yielded all the expected two-type classes and at least 
four of the eight expected four-type classes. Since 
the numbers of classifiable tetrads are yet low, and 
since the four-type classes must appear in but small 
proportions, it is probable that a mating of the sort 
in question would, in a numerous progeny, yield all 
the expected tetrad classes. Of those classes that 
have appeared, the small numbers do not justify a 
conclusion os to proportions, save that, as before, 
the two-type classes whose spores carry the parental 
eombinatiouB of genetic bases for polydady or its 
reverse and sex are larger than those whose spores 
carry new oombinations of these bases. 


The results here given suffice to indicate that the 
intra-tetrad analysis of characters furnishes a direct 
method of attack upon the phenomena of Mendelian 
segregation, making possible, for example, a more 
accurate explanation than otherwise of crossing-over 
ratios; and also that it throws some light upon details 
of chromosome behavior that still elude oytologioal 
observation. 

Ill 

In consequence of the great difference in size 
between X- and Y-chromosomes, the female gameto- 
phyte of Sphaerocarpos possesses, cell for cell, a 
greater volume of chromosome substance than does 
the male. The advantage of the female in this respect 
is couBcrvatively estimated at 50 per cent. Since the 
mother contributes a so much greater bulk of heredi¬ 
tary substance to the sporophytic progeny, it might 
be expected a priori that the constitution of a spoio- 
phyte would betray more evidence of maternal than 
of paternal influence. 

An instance of preponderant maternal influence in 
the sporophyte appears in the inheritance of the ten- 
dency for spores to adhere, or not to adhere, as the 
case may be, permanently in tetrads. All the spores 
produced by any sporophyte are adherent or separate 
according as the mother of that sporophyte carried 
the one tendency or the other, and quite indepen¬ 
dently of the genetic constitution of the father. The 
tendency in question is sex-linked in transmission, 
although it appears in an asexual generation. Its 
inheritance has been tentatively explained by a factor 
cauried on the X-chromosome and hence transmitted 
only through females. 

A behavior perhaps closely comparable is observed 
in certain interspecific hybrids. Most attempts at 
crossing 8. Donnellii and S, texanus Aust, have failed. 
But numerous hybrid sporophytes have been obtained ^ 
from female plants of a strain of 8» texanus from 
Arkansas mated with male plants of S. Donnelln^ and 
a very few from a similar cross involving plants of 
8. texanus from Mississippi The reciprocal cross 
has not yet succeeded. The most readily recognised 
distinctions between the two species are in the form 
and sculpturing of the spore and tetrad walls. In 
these respects all the spores and tetrads produced 
by the hybrid sporophytes resemble those of the 
maternal species. Such spores have thus far refused 
to germinate; but so far as the results go, the inheri¬ 
tance of sporo-foim and -structure follows the same 
rule as does that of spore-adhorenoe or -separation. 
It may or may not be of wider fidgnifioanee that the 
only sporophytic characters whose inheritance has 
yet been possible to study are det^ettuned hty ths 
genetic eonstitation of mother. 
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ThiB possible transmissum of a pxepof&deralit ma* 
temol mfioenoe throxigh the sporopbyte to gameto- 
phytes ifl a less simple matter. The X-chromosome 
passes^ apparently intact, to the female gametophytes; 
the Y-ohromo8ome to the male gametophytes. With 
respect to the autosomes, the female and male gameto- 
phytes are apparently alike; apart, therefore, from 
diileronoes between the sezee correlated with the pres^ 
enoe of on X- or a Y-chromosome, no preponderant 
induence^ either maternal or paternal, would be looked 
for in the fj gametopLytes. Nevertheless, with re¬ 
spect to two characters something like a predominant 
maternal influence seems to bo demonstrated in this 
generation. 

One character is that designated ^'scrnisterile” 
Several aemisterile male clones originated in plants 
of a single group, probably of common origin. They 
produce few antheridia. The semisterile character 
liH8 remained constant through vegetative multiplioa' 
tion for more than eight years. A senusterile male 
iji/iled with a tufted female produces typical and 
tufted offspring of both sezes, the typical (nontufted) 
tendency in this case being apparently inherited from 
(he aemisterile male ancestor. But no semisterile 
male,; irmti^d with a typical, tufted or appendiculate 
female, has ever produced semisterile offspring. The 
obvious ezplanation, that spores arc formed carrying 
the semisterile tendency but unable to germinate, 
swuna to be negatived by the fact that in numerous 
oases three, and in fewer instances all four, spores 
of a tetrad have germinated. It appears thus far, 
then, that the semisterile tendency, though constant 
no far as vegetative multiplication is concerned, can 
not be transmitted by a male parent through gametes 
and spores. 

The second character, “oupulato,^^ appeared in a 
male mutant, A oupulate male bears small crowded 
antheridia subtended by involucres which are pre¬ 
dominantly saucer- or cup-shaped. This character 
has remained constant for five years through vegeta¬ 
tive multiplication. The clone has proved fertile in 
two matings. In the one f^ family obtained, no 
cnpulate offspring appeared. So far as present re¬ 
sults show, the cupulate tendency also is not inherited 
from the male parent through gametes and spores. 

Thus phenomena suggesting the ezercise of a pre¬ 
dominant effect by maternal substances are found in 
both sporophyte and gametophyte. Those observed 
in the sporophyte may be explained by influences 
emanating from the X-chromosorae; those noted in 
the gametophyte are not thus readily explainable, 
tmless it can be imagined that factors borne on the 
^-chromosome may, by crossing over or by other 
wieans, bo transfei^ to male progeny. 

However, aneh a faiQure of patem^ oharactere to 


reappear in f^ gametophytes has much in common 
with certain instances of matroeliny iu angiosperms 
which now tend to be explained in terms of cyto* 
plasmio inheritance, A similar conception is nowhere 
more applicable than in a bryophyte, the cytoplasm 
of whose zygote is almost exclusively maternal. 

IV 

A somewhat similar failure of paternal tendencies 
to manifest themselves in the offspring may assist in 
explaining the puzzling nature of the inheritance of 
*‘tuftcdnesa.'' This character distinguishes certain 
clones of S. Donnellii, the frequency of whose appear¬ 
ance in my original cultures suggests that tufted 
races are not uncommon in nature. 

Tufted clones of either sex are marked by peculiari¬ 
ties in manner of growth and to some extent in 
vegetative structure, but most conspicuously by 
aberronoies in the forms of archegonial and anther- 
idiaJ involucres. A tufted clone produces tufted, 
typical and transitional branches, each of which may 
become on independent plant. The appearance of 
such a variety of branches is comparable with the 
variation that occurs among the branches of a varie¬ 
gated clone of Coleus, or with the less frequent ap¬ 
pearance of bud sports in Citrus. In Sphaerocorpos 
the sporting process is reversible; a clone originating 
in a tufted branch gives rise sooner or later to typical 
branches, and a strictly typical branch from a tufted 
clone produces a clone that iu time includes tufted 
branches. On the other hand, strictly typical cIomb 
exist which never produce tufted branches. Tufted 
clones and typical clones, then, differ genetically. 

Their genetic difference is shown in another way. 
The f, progeny of a mating between a typical and a 
tufted clone includes both typical and tufted gameto¬ 
phytes of each sex. A mating between two typical 
clones gives rise to a gometophytic progeny exclu¬ 
sively typical—rare mutants being left out of con¬ 
sideration in each instance. 

As between clones, differences in degree of expres¬ 
sion of the tufted character arc often conspiouooa* 
While any clone varies from time to time in its 
degree of tuftedness, nevertheless, some clones have 
always during a term of years displayed a very large 
proportion of tufted branches—running, say, from 
two thirds to nine tenths or more. Others, growing 
during the same period in similar soil, in the same 
Wardian case, and subject, so far as possible, to pre¬ 
cisely similar conditions, have shown only once or 
twice in a long life a few, possibly only one or two, 
distinctly tufted branches. Facts like these indicate 
that fixed hereditary differences, expressing themselves 
in differences in degree of tuftedness, exist between 
tufted clones. 
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The character of a clone may be indicated by the 
percentage which the total number of observed tufted 
branches bears to the total number of branches con¬ 
stituting the clone at the times at which a scries of 
observations were made. Since this figure is based 
upon estimates and sirmc tlic character of a clone 
varies, presumably in response to environmental 
changes, tiic absolute percentages calculated are not 
to be taken too seriousl 3 \ They do, however, give a 
rough measure of inherent differences. Percentages 
so obtained range from a small fraction of one per 
cent, to as high as ]')er cent. One hundred per 
cent, tuftediicss is never found; no tufted clone, living 
for a considerable period, has failed to produce at 
least an occasional typical branch. Tufted clones, 
then, constitute a series of an indefinite number of 
terms, ranging fr-om almost complete tuftedness down 
to transitional types in which the distinction between 
tuftedness and nontufUidness is necessarily subject 
to error. 

For some years experiments have been under way 
to test the effect of selection within tufted clones. In 
one series, a highly aberrant branch of each tufted 
clone was selected. This branch, isolated, served as 
the starting-point of a new clone. After the new 
clone had grown for some month.s, one of its most 
markedly tufted branches was similarly isolated, and 
the process has been repeated in various lines from 
eight to twelve times. In a parallel series, beginning 
with the same parental clones, a selection was simi¬ 
larly made in each instance of a strictly typical 
branch. 

The result of these experiments was the production 
of clojies which, growing for say six months, pro¬ 
duced in the one series an increased proportion of 
tufted branches, and in the other series, an increased 
proportion of typical branches. Vegetative selection 
within a clone was to this extent ettective. J3ut when 
selection was suspended for from fourteen to seven¬ 
teen months, the clones, representing the seventh or 
eighth selection in each line, growing and being trans¬ 
planted from time to time, both those of high and 
those of loH' tuftedness reverted toward the average 
condition of the original parental clone. Intraclonal 
selection had not resulted in a lasting genetic change. 

The question, however, aristas how the apparent 
temporary change in character could be effected by 
selection. With this temporary effect of selection may 
be correlated the observation that a large tufted clone 
commonly includes patches, some of distinctly tufted, 
others of strictly typical, branches. Doubtless the 
expression of the tufted character is conditioned or 
affected by the environment. But in a threo-ineh pot 
of well-mixed soil, in all parts equally illuminated and 
equally moistened, it is difficult to explain the patch¬ 


work condition just described by localised differences 
in environment alone. Both the tendency to a patch- 
work arrangement and the temporary effects of selec¬ 
tion indicate that a tufted branch tends more strongly 
to produce new tufted than new typical branches, and 
that a typical branch within the same clone similarly 
tends more strongly to produce new typical branches. 
To this behavior, also, analogies are to bo found 
among angiosperms; see, for example, Darwin's 
classical discussion of bud variations, and Stout's 
study of variegated clones of Coleus, 

It would be rash at present to attempt to formulate 
the difference in cellular constitution which, existing 
between a tufted and a typical branch, must supply 
the basis for a temporary difference in their (vegeta¬ 
tive) reproductive behavior. AVhatever the difference, 
it is supcrpostnl upon a fundamental and persistent 
genetic identity. The temporary difference may 
possibly be referable to some feature of cytoplasmic 
structure, which ultimately yields to the regulative 
action of the chromosomes. 

It has been noted that genetic differences of a per¬ 
manent nature seem to exist among tufted clones. To 
test the reality of such differences, matings have been 
made involving non tufted, little-tufted (1 to 12 per 
cent.) and much-tufted (55 to 93 per cent.) clones. 
The results of these matings, an determined by the 
charat^ters of the gametophytes, are here presented 
in much-abridged form. Fuller details are embodied 
in a report now in press. 

The possibility of error in the determination of 
genetically slightly tufted clones has already bwn 
alluded to. The danger of such error is greater in 
the classificatiou of male than of female clones, be¬ 
cause a larger proportion of males succumb compara¬ 
tively early. With the qualification, therefore, that 
some errors of this type have undoubtedly occurred, 
the following results are presented. 

Generally speaking, the more highly tufted parents 
produce on the average the more highly tufted off¬ 
spring, less tufted parents less tufted offspring. 
WTiile this is true in terms of averages, the individual 
clones of any family show a wide range in their pro¬ 
portion of tufted ness. One family (24) may he 
selected us illustrative. The average tuftedness of 
the mother was 6 per cent.; of the father, 12 per 
cent. The f, clones whose character was determined 
with some confidence included 37 nontufted and 38 
tufted females, 14 nontufted and 12 tufted males. 
The degree of tuftedness among females ranged 
from less than one to 39 per cent.; among males, 
from 15 to 90 per cent. The average tufteiiesa of 
all tufted females was 11 per cent,—about twice that 
of the mother and approximately equaling that of the 
father. The average tuftedness of all tufted males 
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was 44 per cent*—seven times that of the mother and 
nearly four times that of the father. The average 
tuftedness of all females, including non tufted, was 6 
per cent.; that of all males, 20 j>er cent. The occur¬ 
rence and distribution of so varied conditions within 
a single family fit the conception previously formu¬ 
lated of the existence of genetic difterenccs between 
different tufted clones, leading to complexity in the 
method of inheritance of tufk^dncss. 

The apparent intra4etrad distribution of characters 
among the offspring of three types of matings involv¬ 
ing tufti'dness is shown in Table III. In this table 
WHS induded (svery tetrad of which even a single 
spore gave rise to a clone whose character was deter¬ 
mined. Thus, in the first column of the tabic tetrads 
are included wliich gave rise to but one or two non- 
tuft ed females or to one or two tufted males. 

TABLK III 

Ari’ARF.NT Intka Tktrai> Distrihution or OrrspRiNG or 
Matinos Invouvino TurTEDNoas 


(t, - tufted; lit. - iiontufted) 

I’lironts 


Nuut. X Much-t. 

(4 matinga) 
Little t. V Little t 
(ii matings) ,, 
Little-t. xMuch't. 
(1 mating) . 


li 9 lit 



30 

30 

e> 


i: $ u 

2 nt, 

32 

35 

8 


Other 

tetrad 

groupings 


28 


Most of those tetrads produced by matings of non- 
lufted X iniich-tuf ted tlint are classed under ‘‘other 
tetrad groupings’' would fall into either the first or 
the second class in Table III if certain clones deter¬ 
mined as iiontlifted really were genetically tufted. It 
is probable that in some proportion of these tetrads 
sucli a correction should be made. The class of “other 
tetrad groupings" includes, however, some tetrads 
three or all of whose spores bore the tufterl tendency; 
possibly some tetrads three or all of wlmse spores 
were genetically nontufted, and apparently a few 
four-typo tetrads. 

The one instance among “other tetrad groupings” 
derived from a mating of little-tufted x mucli-tufted 
,was apparently a four-type tetrad. 

If tuftodnoss were inherited as though determined 
a single factor, a mating of nontufted x tufted 
would be expected to yield tetrads of the two classes 
shown to be present in largest numbers, plus possibly 
some four-type tetrads. On the same basifl, a mating 
of tufted X tufted would be expected to yield only 


tufted offspring. The odd fact indicated by Table III 
is that the matings therein included of tufted x tufted 
gave results agreeing more closely with the expecta¬ 
tion, on a simple genetic basis, from matings of 
nontufted x tufted than did the results of the latter 
matings themselves. 

In contrast, families derived from two much-tufted 
parents agreed closely with expectation. The off¬ 
spring of five matings of this type were all, or 
almost ail, tufted. Apparent exceptions were one 
female, a polycladous mutant in wliich tuftedness 
may have been masked by polyclady; and three ap¬ 
parently nontufted males, any or all of which, for 
reasons aliHiady given, may have been genetically 
tufted. The remaining 84 females and 42 males were 
luiquestionabiy tufted. 

These results, taken together, confirm the conclu¬ 
sion derived from other evidence that tufted clojies 
may differ genetically. Stated in factorial terms, this 
imxdies that tuftedness is or may be due to several 
distinct factors, some or all of which are cumulative 
in their effects. But such multiple factors alone will 
iH»t account for the intra-tetrud distribution of char¬ 
acters in the various types of matings described. An 
explanation offered in another phuie, postulating in 
addition complementary factors and certain linkage 
relations, fits fairly well the facta now available. 
This hypothesis need not be detailed here. It in¬ 
volves several assumptions, unfounded save us they 
were made to fit a complicated state of facts. The 
hypothesis may be somewhat simplified if it can bo 
supposed that, as in the case of the scmisterile and 
cupulate characters already discussed, certain factors 
contributed by a male parent may disappear or be 
inactivated in the offspring. It is true that not all 
paternal factors basic to tuftedness can be assumed 
always to be inactivated, for tuftedness has appeared 
among the progeny of nontufted mothers and tufted 
fathers. The suggestion of a maternal influence upon 
the expression of this character thus remains a mere 
suggestion, justified, however, by the observed fact 
that among the relatively few characters, sporophytic 
and gametophytic, yet experimented with, a .surpris¬ 
ing proportion, as jiointed out earlier, evidence some 
preponderant influence on the part of the mother. 

Possibly it may be permissible here to note that the 
behavior in inheritance of tuftedness does not, in 
itself, suggest the dependence of that character upon 
any number of specifle, separable factors. The pic¬ 
ture presented by the facts now known is that of a 
continuous series of genetic states ranging from the 
complete absence of tuftedness to its almost, but 
never quite, universal distribution over a clone of 
indefinite extent. The question might be posed 
whether, in dealing with a character of this nature, a 
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factorial hypothesis can ever offer more than a 
purely formal explanation. 

V 

The results here presented, though incomplete, serve 
to indicate that the genetic behavior of different or¬ 
ganisms may in important respects be very diverse, 
even though in other respects far-reaching similarities 


appear between forms so far apart phylogenetdcaBy 
as bryophytes, flies, angiosperms and mammals. It 
follows that a comprehension of the facta of inberi-* 
tauco and variation, and a recognition of the fonda- 
mental features of their mechanism, require the as¬ 
semblage of information from all available sources, 
including adequately representative members of aU 
plant and animal phyla. 


THE ORGANIC WORLD AND THE CAUSAL PRINCIPLE' 


By Professor HOWARD C. WARREN 

ParNCETON UNIVZasITT 


Sou£ thirty centuries ago a Hebrew sage summed 
up the outcome of his observations by declaring that 
'‘there is no new thing under the sun/’ In those days 
man’s knowledge of nature was absurdly limited. A 
contemporary critic might perhaps have challenged 
the dictum, but a final decision could not then be 
reached. As a matter of fact, Solomon, in those 
words, set forth a problem which has haunted the 
thinking man even to this very day. We are still 
asking the question: Does anything really new ever 
appear in the universe T 

Taken superficially the statement is manifestly 
untrue. New aggregations of atoms ore constantly 
taking place. Every fresh geological stratum, every 
individual organism, whether plant or animal, every 
ehemical compound, is a new construction. But on 
the other hand, science is constantly demonstrating 
that these apparent novelties result, one and all, from 
the operation of certain general principles which hold 
throughout the entire known universe and which 
seem to have held throughout all time. The problem, 
as 1 see it, is really this: Granted that the material 
world is constantly changing, granted that all changes 
proceed according to certain rigid causal, principles 
which we call the laws of nature and that these prin¬ 
ciples hold throughout the physical universe, we must 
ask: Has there appeared in the course of history any 
new principle—any mode of activity which is more 
than a direct corollary from these universal and 
eternal principles of cause and effect? 

The answer is still very much in doubt. Those who 
incline to a mechanistic view of nature generally 
accept Solomon’s conclusion. Vitalists and teleolo- 
gists take the opposite position. They assume that 
new forees have somehow been brought into existence 
with the advent of organisms and conscious beings 
into the world. And there has recently come into 
prominence another conception of things, the theory 

1 Address of the retiring vice-president and chairman 
of Section I—^Psychology, American Association for the 
Advancement of Science, Bee Moines, December, 1929. 


of emeigent evolution, which may take either a 
vitalistic or a mechanistic form, but which distinctly 
challenges the ancient aphorism. This theory also 
declares emphatically that new and unpredictable 
properties come into being from time to time as new 
systems of material units are generated. 

With the vitalistic conception I have never had 
much sympathy- It may reasonably be assumed that 
most of the novelties which seem to emerge in the 
course of evolution are not strictly novelties at all— 
that the laws which govern the activities of these 
higher complexities of matter might have been formu¬ 
lated in advance, as corollaries from the fundamental 
causal principles. This remains for future experi¬ 
ment and logic to settle. What I wish to point out 
this afternoon is that the advent of the organism and 
its evolution have apparently given rise to two new 
principles of activity in the universe—principles 
which, 80 far as I can see, are not in any way de- 
ducible from the universal laws of causation. To 
this extent the conception of emergent evolution seems 
justified. 

The various laws of cause and effect, so far as 
they have been discovered and formulated to-day, may 
bo summed up, I take it, under the general principle 
of the conservation of energy. This principle is by 
no means self-evident. To the casual observer every 
activity requires expenditure of energy; in other 
words, work or effort seems at first sight to involve 
the disappearance of a certain amount of energy. It 
required the most delicate experimentation to demon¬ 
strate that the energy in question is not actually lost, 
but is merely transformed. However, the truth of 
the principle of conservation seems now well estab¬ 
lished. The total effect is believed to be exactly ^ 
equivalent to the sum total of the causes; in every 
change that occurs, the total consequents are exactly 
equal to the total antecedents. This principle ffiigkt 
appropriately be termed the law of the wvaryiflg 
total. 
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My objection to vitaiiitie and teleological theories 
is that they seem to assume exceptions to this general 
causal principle* Their line of argument^ so far as 
1 am able to analyse it, seems to imply that in the 
organic world certain phenomena of growth and 
behavior involve changes in which the total later slate 
is more than or essentially different from the totality 
of its antecedents. In fact, vitaiistlo biology and 
purposive psychology seem to cast doubt on the 
uniformity of nature, which is perhaps more funda¬ 
mental than the principle of conservation. I shall not 
go into this question, which is really aside from our 
present topic. What 1 wish to bring out is that one 
may adopt a thoroughly mechanistic view of the 
world, which holds that the principle of the unvarying 
total is witiiout exception, and at the same time believe 
that certain new principles of activity operate in 
connection with organic life. 

The first of these supplementary principles is that 
of natural selection. There is nothing in the opera¬ 
tion of natural selection that involves any exception 
to the universal causal principle. The changes that 
occur in connection with the growth of the individual 
organism and the changes of typo which mark the 
evolution of species may all be brought under the 
principle of the unvarying total. And yet something 
new does occur in evolution. Organisms tend to be¬ 
come more adapted to the conditions of their environ¬ 
ment: they respond to a larger number of stimuli; 
their responsive activities tend to afford them more 
and better assistance in keeping alive, in maintaining 
thoir status as organic units and in utilizing the sur¬ 
rounding world for their own welfare. Every stop 
in progressive evolution proce(‘ds, I take it, strictly 
according to the causal principle. At the same time, 
this process (or fact) of increasing adaptation is 
something quite novel: it does not occur—it has no 
meaning whatever—except in connection with those 
peculiar groupings of molecules which we call organ¬ 
isms. 

Natural selection moons simply that the fittest or¬ 
ganisms tend to survive. They survive because they 
are more adapted to the general environment than 
other organisms. The principle is almost tautological. 
But could it operate in connection with any material 
except the biological organism or some unitary system 
which possesses the essential characteristics of the 
biological organism t 

Selective evolution requires the continual produc¬ 
tion of complex individuals which resemble one an¬ 
other. It requires also that these individuals shall 
d^er to some extent from one another. These con- 
dltiona are fully met in biological organisms through 
^eir specific mode of reprodnotiozi. Sbee the off¬ 
spring boar a dtoso reaemblance to the parent stocky 


the same types of organs and the same modes of 
behavior reappear generation after generation. Sbee 
the offspring differ in certain respects from the par¬ 
ents, there is opportunity for selective improvement 
in any of these organs and modes of behavior. It 
would be assumbg too much to say that nowhere b 
the universe does selective evolution occur except 
among organisms such os exist on the earth. Other 
systems which fulfil these essential conditions may 
have been built up b other ways and out of other 
chemical elements on other planets. My pobt is that 
these conditions do not exist below the organic level, 
The principle of selective adaptation would seem to 
be a brand-new mode of activity, which does not 
operate m simple aggregations of matter or m any 
of the simpler systems of chemical compounds, 
l^et me apologize for presentbg to this audience a 
form of argument which smacks of the philosopher 
rather than the scientist. My excuse is that the doc¬ 
trine of emergent evolution itself is a philosopher's 
view of the world and has been bolstered up chiefly 
by philosophical evidence. The mechanist suspects, 
though he may not be able to prove, that the so-called 
new properties which emerge in new compounds and 
new systems axe not really novel. Given sufficient 
knowledge of elementary properties, I believe that 
the properties of the Jiigher compounds could be pro- 
dieted—m other words, that the higher laws which 
we formulate with respect to their activities are 
merely corollaries from the fundamental prbciple of 
causation. But the principle of natural selection, or 
selective adaptation, does not seem to be m any sense 
a corollary from the causal prbciple. 

It is perhaps unnecessary to-day to emphasize the 
importance of selective adaptation m promotbg or¬ 
ganic evolution. Through its means the organization 
of matter takes an entirely new trend. Spencer's 
mechanistic formula for evolution may cover the 
progressive changes of cosmic phenomena b general, 
but it proves inadequate to express the full import 
of organic evolution or the results that attend the 
mterplay between organisms and their environment. 
The evolution of speobl organs for nutrition, circula¬ 
tion, responsive activity, reproduction, defense, socbl 
communication between organisms, btroduces a novel 
feature bto the material world. This new trend, 
aocordmg to the mechanist, represents no exception 
to the general principle of causation—it involves no 
modification of that prbciple. But it does bdicate 
the operation of an additional principle, that of 
natural selection. In the jargon of the logician, the 
prbciple of selective adaptation may be said to be 
superimposed upon the principle of the unvarying 
total. 
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Of Avhat interest is this to us as psychologists t It 
seems to beai* on our branclt in two important ways. 
In the first place, selective adaptation enables us to 
understand the evolution of behavior. Respousc to 
stimulation is an indirect reaction. In addition to the 
direct and immediate pJiysical action-and-reaction 
which occurs when a force is applied to a body, we 
observe in the case of organisms a secondary and later 
reaction which takes place when the given force is 
applied as a stimulus to a receptor organ. And we 
note that this indirect reaction or response tends to 
be adaptive—it serves in most cases to promote the 
organic ivelfare of the creature. These adaptive re¬ 
sponses depend upon the presence in the organism of 
certain specific organs for reception and for motor 
activity, and of a conducting system for establishing 
proper connections between the«se two groups of 
organs. The evolution of this entire behavior mecha¬ 
nism depends upon natural selection. It follows, 
then, that the real meaning of responsive behavior is 
bound up in the operation of selective adaptation, so 
that this principle concerns us fully as much as it 
does the biologists. 

The second point of interest to psychologists lies in 
the fact that the selective principle does not complete 
our explanatory theory, I shall try to show that a 
still higher principle becomes effective in the later 
stages of organic evolution. In the more advanced 
animal species behavior may be a response not merely 
to present stimulation but to future situations. The 
phenomenon of anticipation or foresight is, to all 
appearances, something novel, which occurs only in 
organisms of a certain degree of complexity. The 
frog that snaps at a fly, the stjuirrel that buries a 
store of nuts and later retrieves them, the man who 
builds and furnishes a home for a prospective bride— 
all these are responding in a measure to future situ¬ 
ations. A large part of human behavior has more or 
less definite reference to the future, and one could cite 
a host of such instances in subhuman species. The 
fact that responses are made in anticipation of future 
conditiorm is responsible for the rise of the teleologi¬ 
cal school of psychologists, which may be regarded as 
the counterpart of the vitalistic school in biology. 

Now just as the evolution of organisms seems to 
admit of explanation on the basis of mochanistio 
causation, so the evolution of anticipatory responses 
and their mode of operation seems explicable in terms 
of the same general causal principle. But the an¬ 
ticipatory type of response depends upon certain spe¬ 
cial factors and conditions which come into play only 
in the higher organisms. In these higher species cer¬ 
tain organs and mechanisms have evolved which en¬ 
able them to respond in a preparatory way to stimuli 
which have not yet been applied and to situations 


which are still forming. Distance reception is one of 
these factors. The distance receptors enable a crea¬ 
ture to see, hear or smell an object wliich is not in 
immediate contact with his body. If the object is ap- 
proachitig him, he may res])ond to the visual, audi¬ 
tory or olfactory stimuli in such a way as to be pre¬ 
pared for the contact of the object when it finally 
impinges upon his body. Furthermore, if the object 
happens to be a nutritious substance he may respond 
by locomotor activity, and hasUm the advent of the 
tactual and gustatory stinmli by moving toward it. 
Or if the object is something injurioas he may act 
80 as to prevent the contact stimulus altogether. 

Another factor which promotes anticipatory re¬ 
sponses is the more or less permanent registration of 
the effects of past experiences in the nen'ous system. 
We are still in doubt as to the pliysiological mecha¬ 
nism of this regi.stration. But the fact itself is per¬ 
fectly evident. And it has this result. When a situ¬ 
ation occurs which resembles a situation that the ani¬ 
mal has previously experienced, the earlier resi»onsc 
may be carried out more quickly and more precisely 
than it would if the situation were new. Not only 
this, but in many cases of repeated beljavior the motor 
activity which takes place is a i*esponse to a phase of 
the situation which followed somewhat later on th(' 
previous occasion. Classical examples of this are the 
burnt child who withdraws his finger before actually 
touching the candle flame; and the bird who, after 
escaping from the trap, responds to similar baited 
objects by flying away. The literature of conditioned 
reflex experimentation is filled with examples of tlw 
effects of neural registration. In almost every case 
the result of conditioning is an anticipatory or at 
least a preparatory response. And whenever wo ex¬ 
amine the process by which these preparatory re¬ 
sponses are acquired and trace the details of their 
operation, we find no indication of any modification 
of the causal principle—no exception to the principle 
of the unvarying total. In every case the movements 
and changes that occur are just what the physici.st 
and chemist could have predicted, if they had had 
knowledge of all the immediate antecedents. 

The teleologist, it should be noted, ascribes the fit¬ 
ness of anticipatory responses to a certain peculiar 
characteristic of consciousness which he calls aware¬ 
ness or insight or realization of the situation. But in 
practical experience wc find that this awareness (U* 
insight has no power whatever to initiate the appro^ 
priate motor respon.se unless the requisite neural con-' 
nections are already establislied. If a man, by taking 
thought, can not oscillate his own ears, how can con¬ 
scious reflection enable him to perform more compli¬ 
cated acts unless the proper neural connection^ fwc 
established Y Conscious foresight, taken by itselfr 
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j seoms incapable of explaining anticipatory responses. 
Tbfi principles of causation and selection, exemplified 
hero in the learning process, furnish the basis for an 
adequate explanation. The teleological theory, then, 
Returns to violate the canon of parsimony. It multi¬ 
plies causes and agencies beyond our need. 

And yet if wo wish to understand these anticipatory 
phenomena completely, wo must look beyond mere 
tiuusation and adaptation. There is something further 
to be considered. We have not fathomed the entire 
significance of the phenomena when we have tractnl 
the evolution of tJje orgaiis and their functions. An¬ 
ticipation of tlie future is a fact which demands 
recognition. It (h>es not seem to be in any way im¬ 
plied in natural selection, though it obviously de¬ 
pends upon the operation of that principle. An¬ 
ticipatory adjustment is a, novel type of response 
which is ob.sej'ved in certain highly complex organ¬ 
isms. The full meaning of their behavior is realized 
by the ob.server only if he n»cognizes that certain of 
their activities arc more than mere responses to 
present stimulation. 

Recently a tornado wa.s niported in the Caribbean 
Sea moving in the direction of Florida. Preparation.s 
were made at once to prevent loss of life and mini¬ 
mize the damage to property. Ships altered their 
course. Buildings were shored up. Dwellers in the 
Everglades were transferred to more elevated ground. 
All these human activities were in response to what 
stimuli ? In a measure tliey were reactions to present 
verbal stimuli—telegrams, stonn signals, newspaper 
bulletins, radio messages, individual warnings by¬ 
word of mouth. I have no doubt but tliat if a super- 
scientist were to trace the cause-and-effect relations 
of this series of responses in the caac of any person 
involved, he would find that the fundamental causal 
principle accounted fully for that person's activity. 
But this causal explanation docs not exhaust the 
meaning of the behavior. The activity of some thou¬ 
sands of individuals in this instance had reference to 
a certain future situation os well as to the presimt. 
As a matter of fact, in cases like this the immediate 
antecedents (the verbal stimuli) may be regarded a.s 
merely incidental—the responses were primarily to 
stimuli which were yet to come. 

A largo part of human behavior is of this antici¬ 
patory type. In the majority of cases it may prop¬ 
erly be called purposive, since the responsive activity 
IS generally preceded by some conscious picture or 
imaging of the prospective situation. But we need 
not regard conscious purpose as a distinct type of 
preparatory response. It is merely more complex 
and more adaptive. In simpler instances, especially 
among subhuman species, the same type of response 
niay occur without any prevision; the present stim¬ 
ulus serves tU set off the response, and yet the re¬ 


sponse is obviously with reference to some future 
situation. The action of a dog in burying a bone 
is an example of this, or the act of a baseball fielder 
in raising his hands to catch a high fy. Either of 
these responses may occur without any conscious fore¬ 
sight. The conscious representation of the coming 
situation seems to involve merely the operation of a 
more highly organized neural adjustment, which is 
of the same anticipatory type as automatic prepara¬ 
tory adjustments. The significance of all such acts, 
whether consciously purposive or not, lies in the fact 
that they are preparatory responses. Are we not 
justified, then, in regarding anticipatory adjustment 
as a new principle of activity, which appears at a 
certain stage of organic evolution and supplements 
the principle of selective adaptation? 

And now let me explain my reasons for discussing 
this topic. I have no idea of expounding a cosmic 
theory or a philosophic system. But 1 do feel that 
the theoretical implications of the evolutionary proc¬ 
ess fully deserve the attention they have received. 
The theoj'y of vitalism in biology and the teleological 
or hormic theory in psychology are attempts to pro¬ 
vide a suitable explanation of the progress of organic 
evolution. The more recent theory of emergent evo¬ 
lution is an attempt in tJie same direction. It is rea- 
.sonable to ask whether any or all of these views are 
correct interpretations of the course of evolution. 
Since these views all hinge directly upon one’s 
interpretation of the causa] process, the problem of 
the causal relation must first be considered. Until 
recently the principle of conservation was by no 
means established. Transformations and inconse¬ 
quences which to-day we would call magical were 
conceived ns possible and were assumed as actu¬ 
ally occurring. These magical interpretations of the 
causal process have now been abandoned by think¬ 
ing men. The principle of the unvarying total is 
accepted as a general characteristic of the changes 
that take place in physical and chemical groupings. 

The status of organic phenomena is not so well 
established. Vital force and purposive striving ai^ 
accepted to-day by a number of biologists and psy¬ 
chologists in good standing. These views can be re¬ 
futed only if we are able to show that the course of 
evolution can be fully explained in terms of mecha¬ 
nistic processes. Kor can they properly be character¬ 
ized as magical or mystical unless we are able to 
demonstrate that a non-mechanistic explanation in¬ 
volves some exception to the causal principle of the 
unvarying total, I see no clear evidence at present 
that either of these theories involves magical or mys¬ 
tical assumptions. But I do believe we have con¬ 
siderable evidence for a thoroughly mechanistic inter¬ 
pretation of life and mind. 

The process of natural selection seems able to oo- 
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count in a purely mechanistic way for the progressive 
trend of organic evolution toward greater adaptive¬ 
ness of structure and function. We need not assume 
that a new type of energy, a vital force or entelcchy, 
appears in the universe when organisms come into 
azisteuee. The age-long causal principles still hold 
in the organic realm. But we may properly concede 
this much to the vitalists—they are right in suggesting 
that we must seek a new and broader view-point when 
we come to deal with organic phenomena. The or¬ 
ganism may well be regarded as a new kind of system, 
whose distinctive characteristic is an ability to main¬ 
tain its organic unity through dynamic interplay with 
the environment. The inherited similarity among or¬ 
ganisms, and their variability, taken together, give 
rise to natural selection. And the result of the selec¬ 
tive process is to impi'ove the relations between the 
organism and its environment. Natural selection 
therefore should bo considered not merely as a process, 
but as bringing about a very detinite end-result: 
adaptation. The process of selective adaptation, then, 
should be recognized as a new factor which appears 
in connection with organic life. It is in no sense an 
exception to the causal principle of the unvarying 
total, but it does supplement this principle. It would 
appear impossible to have predicted in preorganic 
ages, from any knowledge of causal principles, the 
extraordinary variety and complexity of the organ¬ 
isms that have actually arisen, their manifold activi¬ 
ties and tenacity of existence, or their numerical 
abundance. The principle of selective adaptation 
seems capable of accounting for all these facts. It 
explains the course of organic evolution without as¬ 
suming the advent of a new kind of energy to 
operate these changes. 

The same line of argument may be applied to the 
teleological psychology. This theory is useful in sug¬ 
gesting that a new and broader view-point is required 
when we come to deal with the phenomena of antici¬ 
patory behavior and prevision. But the assumption 
of a new kind of force to account for these activities 
seems needless and redundant. The universal causal 


principle and the piinoiple of selective adaptatum 
seem sufScient to explain the rise of preparatory re¬ 
sponses and conscious purpose. The prooeaaes by 
which organic beings act with reference to future 
stimuli and coming situations may be described in 
purely mechanistic terms. But the signiheance of 
these phenomena must be sought in something that 
lies beyond these fundamental principles: their zeal 
meaning is summed up in the principle of anticipatory 
adjustment. There is no novelty involved in this 
principle, except Chat we have adopted a broader 
view-point. 

And now we have reached the point whore we can 
appraise the truth and error in the doctrine of emer¬ 
gent evolution. Many, if not all, of the so-called 
emerging properties which appear in the higher aggre¬ 
gations of matter could be predicted, I believe, from 
an intimate knowledge of physical principles. They 
are not really novel. They emerge only as new 
groupings or systems come into being. But we do 
find two new kinds of process developing at certain 
stages of evolution on the earth. With the advent 
of organic life the trend of progress is determined 
by the principle of seUctive adaptation, which seems 
to be a distinct novelty and not a mere corollary from 
the general principles of physics. At a later stage 
the responsive behavior of certain organisms to forces 
and situations in the environment is determined in 
part by a second novel principle—^that of aniicipa’ 
tory adjustment —which assumes enormous importance 
in human life. These two principles, based upon the 
fundamental causa] principle of the unvarying total, 
form a hierarchy. I believe they ore needed to ac¬ 
count fuHy for the organic stages of evolutionary 
progress. At least they lend new significance to this 
unique development. If the doctrine of emergent 
evolution means the recognition of general principles 
such as these, 1 believe it can be defended. If it 
means that new properties appear with the formation 
of new aggregations of matter, it is either a truisna 
or it is open to grave question as implying an excep¬ 
tion to the general uniformity of nature. 


SCIENTIFIC EVENTS 


THE WORLD PRODUCTION OF GOLD 

SiNCK the discovery of America, world production 
of gold has only slightly exceeded a billion ounces, 
approximately 1,003,500,000 ounces being indicated 
by study of available records, according to an eco¬ 
nomic review of gold production in the period 1493- 
1927, recently concluded by Robert A. Ridgway and 
the staff of the common metals division of the U. S. 
Bureau of Mines. Scattered production, of whidi 


there is no record, would probably add no more than 
one p^^^ cent, to this estimated total. 

Mr. Scott Turner, director of the bureau, points out 
that more than half the grand total of gold production 
for the past 436 years, or 616,273,000 ounces, wa$ 
produced in the first 27 years of the present eeutnary. 
Of the cumulative world production of gold dnee 
1492, 467,000,000 ounces are estimated to eiid; in tiib 
form of monetary stocks, while 636,503,329 quiow# 
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reproaent th^ balance of ficold lost or absorbed in other 
than monetaiy nses. 

The scarcity of gold may be illustrated by the fact 
that if the entire world production since the discovery 
of America were cost into a cube its edges would mea¬ 
sure only 38.5 feet. It might well be questioned 
whether this gold, considered merely as a metal char¬ 
acterized by certain properties, could be worth the toil 
and sacrifice required for its production; but as n 
basis of exchange, greatly facilitating the dcveloji- 
rnent of commerce atnong Uie peoples of the earth, its 
value to civilization exceeds all reckoning. 

In spite of a superficial claim often made that gold 
does not pay its cost of production, it can hardly be 
doubted that United States gold production, simount- 
ing to more than $4,500,000,000 when reckoned 
roughly at $20 an ounce, must have been an important 
factor in assisting the development of other sources 
of national wealth. The British Empire production 
from the Transvaal (1901 to 1927), of more than 
198,000,000 ounces; from Australasia, of more than 
108,000,000 ounces; from Canada, of nearly 32,000,- 
000 ounces; from India and Rhodesia, together, 32,- 
000,000 ounces; and from other parts of the British 
Empire, of 12,000,000 ounces, amounting in all, since 
1801, to 442,994,309 ounces, or about $9,000,000,000, 
sliould be reckoned an important factor in the pros¬ 
perity of that empire. 

During the first half of the nineteenth century 
nearly throe times os much gold was produced in the 
fifth decade as in the first; yet the production of the 
first decade of the next half century was almost four 
times that of the preceding decade and nearly twice 
that of the first half of the nineteenth century. A 
gradual decline is noted during this half century up 
to the last decade, which showed an increase of 94 per 
cent, over the preceding decade. During the last half 
of the nineteenth century nine times as much gold 
was produced as during the first half. During the 
first decade of the twentieth century the average an¬ 
nual production increased over 8,000,000 ounces, or 
81 per cent., over the preceding decade's production. 
The second decade showed an increase in average an¬ 
nual production of over 2,000,000 ounces, or 12 per 
cent., more than during the first decade. 

Li the world production of gold from 1493 to 1927, 
North America was the largest producing continent, 
contributing 281,050,639 ounces, or 28 -per cent., with 
Africa a close second contributing 270,127,146 ounces, 
or 27 per cent,, of the world total. Australasia pro¬ 
duced nearly 169,000,000 ounces, or 17 per cent.; 
South America nearly 125,000,000 ounces, or 12 per 
««nt; Asia 112,000,000 ounces, or 11 per cent, and 
Ktteope nearly 41»000,000 ounces, or 4 per cent* 


THE ANNUAL EXHIBITION OF THE BRIT-* 
ISH PHYSICAL AND OPTICAL 
SOCIETIES 

Thk twentieth annual exhibition of the Physical 
and Optical Societies opened on January 7 at the Im¬ 
perial College of Scion<je and Technology, South Ken¬ 
sington. 

The London Times gave tho following description 
of the exhibition; There were two main sections de¬ 
voted respectively to trade exhibits of electrical, opti¬ 
cal and other physical apparatus, and to research 
and experiment, and smaller sections showing appa¬ 
ratus used for the teaching of physics iu schools and 
universities, a group of historical exhibits and compet¬ 
itive exhibits made by apprentices and learners. Tho 
last of these was introduced this year for the first time. 
It i.s realized that scientific instruments are now used 
so extensively that the makers have had to tuna to 
methods of mass production. No one man to-day 
makes a complete instrument, and there is a danger 
of skilled craftsmanship dying out. The new section 
had for its object the encouragement of craftsman¬ 
ship, and the display represented the individual work 
of apprentices and learners employed by scientific in¬ 
strument manufacturers who took part in the exhi¬ 
bition. The two classes included practical examples 
of electrical, optical, engineering and metal work, 
tool-making and pattern-making, and examples of de- 
sigiis, drawings or tracings for scientific instruments. 
Eight prizes were offered, and there were 60 entries. 

All the leading makers of instruments and acces¬ 
sories contributed to the trade section, and the ex¬ 
hibits covered a very wide range. There were cameras 
and lenses, valves, microphones, thermometers, meters 
of many specialized types, accumulators, timing mech¬ 
anisms, spectrographs, magnetic compasses, echo 
sounding machines, aircraft direction finders, a to¬ 
bacco moisture tester, binoculars, telescopes, rain 
gauges, theodolites, electric furnaces and scores of 
other instruments and machines. 

The research and experimental section was particu¬ 
larly attractive, though it is hoped that iu future 
years its scope and utility will be further extended by 
the cooperation of fellows of the societies and others 
who may be able to contribute. Government institu¬ 
tions, such as the National Physical Laboratory, and 
the Royal Air Force Establishment, South Fambor- 
ougb, sent exhibits. From the laboratory came a dis¬ 
tant reading resistance thermometer outfit for cold 
storage work, experimental transmitting and receiv¬ 
ing apparatus for ultra-short waves, apparatus for 
the measurement of the over-all performance of radio 
receivers and a method for indicating turbulence in 
airflow. 

Exhibits of the research laboratories of the Griumi- 
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plione Company, Limited, and the Marconi phone 
Company, Limited, occupied a whole room. A model 
was shown of a photographic sound-recording sys¬ 
tem. The system comprises a glow lamp, the biil- 
liaiice of which is modulated by speech currents from 
the studio microphone. A slit of light from this lamp, 
after traversing an optical system which reduces the 
image of the slit to the I'oqiiired dimensions, impinges 
on a reel of film and makes a record of the variable 
density type. Another 11. M. V. exhibit showed a 
method of reproducing physically the conditions in 
ivcord grooves of any desired type. The apparatus 
enables groove conditions to bo magnified 400 timc.s 
and by its use the behavior of needles at various 
stages of wear and under any required groove condi¬ 
tions can be felt and examined at leisure. Among 
numerous (*xhibits from the research laboratories of 
the General Electric Company, Limited, W’ns a model 
of a photo-electric street lighting unit, so designed 
that as daylight fails lamps are automatically illu¬ 
minated. The appai'atus is being tested practically in 
a street at Wcn^bley. Another model illustrated a 
tranamissioa tower testing plant for the load testing 
of overhead tran.smission of current—a topical exhibit 
in view of the proposiils for the distribution of elec¬ 
tricity by means of towers and cables. Other.bodies 
repre.sonted in the section included the British Re¬ 
search Association for the 'Woollen and WorsU‘d In¬ 
dustries, which has on instrument for measuring the 
thickness of fabrics, and the Gas Light and Coke 
Company, Limited. 

The apparatus for the historical section of the exhi¬ 
bition was selected tliis year to illustrate experiments 
of historical importance on the determination of the 
mechanical equivalent of heat, and some points in the 
evolution of tlirTmoinetoj’s. The tliermomcters in¬ 
cluded rm)nstructions of the earliest known instru¬ 
ments for demonstrating the expansion of air by heat, 
the thcrmoscopes described by Philo of Byzantium 
(300 B. C.) and llero of Alexandria. There was also 
a photograph of Galileo’s thennoscope. 

Three evening discourses were arranged in connec¬ 
tion with the exhibition. Lord Rayleigh gave an ad¬ 
dress on ‘^Iride.scent colors in nature fi’orn the stand¬ 
point of physical optic.s’’; Mr. S. G. Browm on “Gyro 
compasses for gunfire control,” and Sir Ambrose 
Fleming on “The present and future of television.” 

THE FOREST SURVEY 

The U. S. Department of Agriculture has issued a 
statement announcing the promotion by the United 
States Forest Service of District Forester C. M. 
Granger, of the Pacific northwest district, to the posi¬ 
tion of bead forest economist in charge of the na¬ 
tion-wide forest survey now being launched by the 
Forest Service, 


The forest survey, authorized by the MeSweeney- 
McNary Act of 1928, is one of the most important 
undertakings in the development of forestry thus far 
undertaken. It will be a comprehensive appraisal of 
existing forest supplies and conditions, growth and 
requirements, and of present and future trends, all 
of which, when properly coordinated, will constitute 
a fundamental and economically sound basis for de¬ 
termining federal, slate and uidustrial forest policies 
and programs. C'ongress has authorized a federal 
contribution *of $3,000,000 to the project. A small 
initial ap])ropriation of $40,000 is available this year. 

Success in developing the project will depend upon 
widespread cv>operation with federal and state and 
industrial and other private agencies. Certain phases 
of the survey, such as the forest resource inventory 
and the study of growth, will bo handled by the 
regional forest experiu\eut stations under the general 
direction of Mr. Granger. 

Because of its outstandingly complex and impor¬ 
tant forest problems, the Pacific northwest has been 
.selected as the region for the beginning of intensive 
work. The Pacific northwest forest experiment stn- 
iion, of which T. T. Hunger is director, has already 
commenced preliminary work. The study will be ex¬ 
tended a.s rapidly as possible to other forest regions, 
and will eventually cover the entire United States. 

Another step already taken is a canvass, in coopera¬ 
tion with the U. S. Bureau of the Census, of the wood 
requirements of the wood-using industries, as o part 
of the present and future wood requirements phase 
of the survey. Advance cooperative work also is be¬ 
ing initiated in the Lake States region. 

The agricultural appropriation bill now before the 
Congress carries an increase of $85,000 for the forest 
survey for the next fiscal year. It is planned to use 
$50,000 of this to ex^iand the work in the Pacific 
northwest, $25,000 to initiate intensive work in the 
Bouthern hardwood region and $10,000 for individual 
assignments. 

Mr. Granger is a graduate in forestry of Michigan 
Agricultural College. He entered the Forest Service 
in 1907, serving successively as deputy supervisor, 
supervisor, and assistant district forester in charge 
of the offices of silviculture and of operation in the 
Rocky Mountain district. During the war he sc^tycd 
with the Tenth Forestry Engineers, attaining the r»nk 
of major. In 1924 ho became district forester of tlr^ 
Pacific northwest district. He will enter his new 
work with a wide experience in the development of 
silvicultural policies, management plans, fire protec¬ 
tion plans and with a comprehensivo understanding 
of the economic aspect of forestry, 

Mr. Granger assumes his new duties immediately^ 
with headquarters temporarily in Portland^ Oregon. 
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The Forest Servieo also announces the appointment 
of Horace J. Andrews as senior forest economist, to 
become regional project leader for the Pacific north¬ 
west. Mr, Andrews is a graduate of tho University 
of Michigan and i*eceived the M.S. degree in forestry 
from that institution in 1916. lie was formerly em¬ 
ployed in the U. S. Forest Serviexi, and later engaged 
in private forestry work and in teaching at three 
forest schools. lie was closely associated with the 
development of the Michigan land economic survey, 
and more recently has been in charge of the divisions 
of protection and lands in the Michigan department 
of conserv^ation. 

RADIO TALKS ON SCIENCE IN THE 
KITCHEN 

Each y(?ar .^ince 1925 MeJJon Institute of Industrial 
Uesearch has been giving a series of radio talks, broad¬ 
cast from the University of Pittsburgh Studio of the 
Westinghouse Electric & Manufacturing Company’s 
iSUition KDKA. Each of the live series presented so 
far has been published in booklet form \ three of these 
publications are really text-books of homo economics 
and, in fact, are being widely used in domestic science 
ctuirses. 

In order to supplement these series of talks, the 
Mellon Institute has decided to schedule eight radio 
discourses on “Science in the Kitchen,” on the Fri¬ 
days of February and March, at 5: 45 P. M., from the 
University of Pittsburgh Studio of Station KDKA. 
They will subsequently be published by the univer¬ 
sity. In general, the new aeries will relate to the 
stdection, care and si^rvice of foods, and each talk 
will be given by a research specialist of the institute. 

The complete program is as follows: 


Date 

in 

Bubject 

Speaker 

19^0 

Feb. 7 

**The W(dl Planned 



Kitchen’’ ___ 

Dr. Geo. D. Beal 

I’d. 14 

* * The Intelligent Pur- 



chasing of Foods”.. 

Dr. W. W. Duocker 

Feb. 21 

”Tho Car(} of Food in 



the Home” . 

Dr. E. W. Morrisoii 

Feb. 28 

' * Good Proportions of 



Foods” .—.. 

Dr. G. J. Cox 

Mar. 7 

”The Uses of Milk in 



the Horae” . 

Dr. L. W. Bass 

Mar. 14 

' * Good Meals by the 



Young IIomoraakCT ’ 

Mr. E. R. Harding 

Mar. 21 

”Food for Young Chil¬ 



dren ’ ’ ... 

Dr. B. N. Wcnz(d 

Mar. 28 

* ^ School Lunches ’ ’.. 

Dr. R, F. Beard 


ANNUAL REPORT OF THE YALE SCHOOL 
OP MEDICINE 

Training of physicians and humanitarians, rather 
than dootor-teohniciana, is described a,s the prime ob¬ 


jective of the Yale School of Medicine, in the annual 
report of Doan M. C, Wiutemitz to the president and 
fellows of Yale University. Such an aim is said to 
necessitate the study of man in his entirety, and great 
strides in the direction of making this possible were 
taken during the past year. Of first importance was 
the formation of the Iluinan Welfare Group, with the 
Institute of IJunuin Relations as the integrating 
agent, bringing into (dose contact various university 
divisions engaged in the study of individual and 
social conduct. 

Gifts equivalent to $9,900,000 were obtained by the 
university during the year to meet financial require¬ 
ments aggregating $15,500,000 for the stabilization of 
the activities of the group. Most of the gifts were 
de.signated for the work of the Institute of Human 
Relations. There was also included, how'cver, the 
sum of $2,000,000 for erection of a cli*iic building 
and the medical and pediatrics laboratory on the 
grounds of the New Haven lit>si)ital, and construc¬ 
tion of these units is well under w'ay. 

During 1929, the Farnarn Memorial Building, 
Lauder Hall and the Brady Memorial Laboratory, on 
the hospital grounds, were completed at a cost of 
$1,250,000, and the Raleigh Fitkiii Memorial Pavilion 
for children, to cost $600,000, is nearly ready for 
occupancy. 

With this progress in building constimdion have 
gone developments whicli will (ujablc tlje Yale School 
of Medicine better to take its part in forwarding the 
plan for studying man from the menial, social and 
physical point of view. The work in psychiatry and 
ni(*ntal hygiene has been strengthened both by addi¬ 
tions of personnel in the fundamental sciences under¬ 
lying study of the mind, and by adding representa¬ 
tives of the various aspects of tnmtmont and pre¬ 
vention of mental disease. A number of appoint- 
fiumts were made following Dr. Winteriiitz’s visit last 
spring to the European clinics for the study of the 
central nervous system. 

Not only is the mind to bo taken into consideration 
by the Yale School of Medicine in dealing with all its 
problems of bealth, but economic and social factors 
as well, tlie study of these latter factors to be fur¬ 
thered by cooperation, through the Institute of Hu¬ 
man Relations, with the university divisions of the 
social sciences. Furthennore, the School of Medicine 
is to devote its attention not alone to the sick in mind 
and body, but also to the well, wdth the aim of keep¬ 
ing people from getting sick. The report says; 

Not only is the negative side of well-being important, 
but the positive must also be understood. Furthermore, 
no one is so efficient that further assistance in one or an¬ 
other direction might not be advantageous. Too long has 
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all energy, almoet, been directed toward the totally weak; 
too long have the strong been unaided—indeed, without 
considoration. 

That the two groat fields, the physical and the psychic, 
can not be sharply differentiated is obvious to every think¬ 
ing person, especially, perhaps, to the physician who con¬ 


stantly is made conseious of the influence of physical ill' 
neaa on the psychic reaction of his patient. The more 
discerning rocugniee the contrary condition; they observe 
the iufluoucos of psychic disturbances, originating in 
social, economic and a vast number of other factors, npon 
the patient physical reactions. 


SCIENTIFIC NOTES AND NEWS 


Dk. John Dkwky, professor of philosophy at Co¬ 
lumbia Uiiiversit 3 ", v^ill be the first Willian» James lec¬ 
turer at Harvard University on tlie foundation pro¬ 
vided by the late Edgar Pierce, of the class of 1892, 
who at one time held a position in psychology at Har¬ 
vard. Professor Dewey will give during the second 
half of the next academic year a series of ten public 
lectures and will conduct a seminar for graduate stu¬ 
dents in philosophy. 

Dr. Ill guard Mills PviARCE, Jii., general director of 
the division of medical education at the Hockefeller 
Foundation, formerly professor of medical research 
in the University of Pennsylvania, died suddenly on 
February 16, at the age of fifty-five years. 

Du. William Ilf)TAL Stokes, bacteriologist of Bal¬ 
timore, who handled some of the first infected parrots, 
has given his life in the battle with parrot fever, as 
did Harry B. Anderson, laboratory assistant at tlie 
U. S. Hygienic liaboratory. Dr. Daniel S. Hatfield, 
of Baltimore, and Dr. Charles Armstrong, of the U. S. 
Public Health Service, are both suffering from the dis¬ 
ease, but their recovery is expected. 

The William H. Nichols Medal of the New York 
section of the American Chemical Society for 1930 
has been awardtMl to Dr. Samuel Edward Sheppard, 
assistant director of the research department of the 
Eastman Kodak Company, Rochester. The award, 
bestowed for outstanding achievement in the chem¬ 
istry of photography, will be presented to Dr. Shep¬ 
pard at a joint meeting of the American Chemical So¬ 
ciety, the Society of Chemical Industry, the Soci<!it4 
de Chimio Industrie! le and the American Electro¬ 
chemical Society to be held on March 14 at the Chem¬ 
ists’ Club, New York City. Dr. Sheppard will deliver 
an address on "The Reactions of Photog^raphic Ma¬ 
terial to Light.” Dr, C. E. K. Mees, director of re¬ 
search of the Eastman Kodak Company, will speak on 
“The Accomplislmients of the Medalist,” and Dr. 
Wilder D. Bancroft, of Cornell University, on “A 
Futuristic Study of the Medalist.” 

Tho Lamme Medal of the American Institute of 
Electrical Engineers has been awarded to R, E. Hell- 
mund, East Pittsburgh, Pennsylvania, "for his con¬ 
tributions to the design and development of rotating 
electrieid machinery.” It is expected that the medal 


will be presented at the summer convention of the in¬ 
stitute, which is to be lield in Toronto, Canada, from 
June 23 to 27. 

The Harrison Momorial Prize Selection Committee, 
consisting of the presidents of the Chemical Society, 
the Institute of Chemistry of Great Britain and Ire¬ 
land, the Society of Chemical Industry and the Phar¬ 
maceutical Society has awarded the Harrison Memo¬ 
rial prize for 1929 to Dr. R. P. Linstead. The prize 
is gi^^n for conspicuously meritorious work in any 
branch of chemistry, pure or applied, and is to be 
regarded as an exceptional distinction to be conferred 
upon n chemist less than thirty years of age. 

Dr. O. E. Jennings, head of the department of 
botany of the University of Pittsburgh and curator 
of botany and director of education at tho Carnegie 
Museum, received the honorary degree of doctor of 
science at the convocation of the University of Pitts¬ 
burgh in i\bniary. 

Db. P. 8. Sklwyn-Clarke has received the decora¬ 
tion of the Medaille d’Ai'gent des Epidemies from the 
French government for services in connection with the 
outbreak of yellow fever in West Africa. 

Dr. A. Fujinami, professor of pathology in the 
Kyoto Imperial University, became a member of the 
Imperial Japanese Academy of Science at a recent 
general meeting of the aendemy. 

Dr, Donai^ F. Jones, geneticist, of the Connecticut 
Agricultural Experiment Station at New Haven, has 
been named chairman of the publications oommittee 
of tho Sixth International Genetics Congress to be 
held at Cornell University in 1933. 

Dr. O. L. Sponsler, professor of botany in the Uni¬ 
versity of California at Los Angeles, has been chosen 
president of the Western Society of Naturalists. 

As has been reported in Science, the meeting of 
the British Association this year will be held in Bris¬ 
tol, from September 3 to 10, when Sir Thomas Hol¬ 
land will bo succeeded in the presidential chair hy 
Professor F. 0. Bower, The newly elected presidents 
of the sections are announced in Nature to be as fol* 
lows: A—Mathematical and Phyrical Scicnees, Dr, F. 
E. Smith; B—Chemistry, Professor G. T. Mq!K|fR9i 1 
C—Geology, Professor 0. T* Jones; D—2ooU>cy» 
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W. T. Caiman; E—Geography, Professor P* M. 
Rothy; F— Economies, Professor T. E* Gregory; Q— 
Engineering, Sir Ernest Moir; H—Anthropology, Dr. 
H. S. Harrison; I—Physiology, Professor H* S. 
Raper; J—Psychology, Professor C. W. Valentine; 
K—Botany, Dr, A, W. Hill; L—Education, Right 
Honorable Lord Eustace Percy, P.C.; M—Agricul¬ 
ture, Dr, P. J. du Toit. 

Professor Arthur E. Kennklly, since 1902 pro¬ 
fessor of electrical engineering at Harvard Univer¬ 
sity, retires at the elose of the academic year with 
the title of professor eineritus. 

Dr. William B. Castile has been Y)romok'd to be 
assistant professor of jnedicine in the Harvard Med¬ 
ical Sc'hcH)!, not assistant professor of physiology as 
was stated in a recent number of Science. 

Thomas D. Burleigh, of Georgia, for the last nine 
yoai's head of the division of forestry of the Georgia 
State College of Agriculture and previous to that 
time a teclmic^I field assistant in the U. S. Forest 
Service, has been appointed associate biologist in the 
Bureau of Biological Survey to carry on reac^arch 
work on the relation of wild life to forests authorized 
by the recently enacted Me Sweeney-McNary Forestry 
Research Act, He will be stationed at the Appa¬ 
lachian Forest Experiment Station at Asheville, 
North Carolina. 

Dr, E. P. Clark, research chemist of tho Interstate 
Cottonseed Crushera* Association, and Dr. Herbert L. 
J. Haller, associate in the department of chemistry of 
the Rockefeller Institute for Medical Research, have 
accepted appointment in the insecticide division of tlie 
chemical and technological research unit of the Bu¬ 
reau of Chemistry and Soils, 

Associate State Forester Willis M. Baker, of 
the New Jersey Department of Conservation, has been 
appointed director of the newly created Pennsylvania 
Forest Research Institute at Mont Alto, This is the 
first institute of its kind maintained by a state depart¬ 
ment of forestry in the United States. 

Associatb Dean Collins P. Buss has been named 
dean of the college of engineering of New York Uni¬ 
versity to succeed Dean Charles H. Snow, tho retiring 
administrative head of the college. 

Dr, Shirley W, Wynne, New York City health 
commissioner, has been appointed professor of pre¬ 
ventive medicine at the New York Polyclinic Medical 
School and Hospital. 

The Royal Society has awarded a Foulerton 
search studentship to Dr. A. S. Parkes, who at pres¬ 
ent holds a Bmt research fellowship. Dr. Parkes is 
Working in the deportment of phyaiology and bio- 
ehendstry at University College, London. 


Dr. j. G. Dussee ns Ba^nnk, of the University 
of Utrecht, has been appointed professor of physi¬ 
ology at Yale University. Dr. Eugen Kahn, of tho 
University of Munich, has been appointed jirofessor 
of psychiatry. 

K. Y. Wang, who graduated in agriculture at 
Purdue University in 1928 and obtained his master's 
degree in August, 1928, has been appointed president 
of Kiangai Agricultural College in Nanchang, Ki- 
angai, China. 

The following appointments, recently made by the 
British secretary of state for the colonies, are re¬ 
corded in Nature: Mr. A. Q. G. Hill, botanist, Ni¬ 
geria, to be plant breeding officer (senior geneticist), 
Mauritius; Mr. N. Humphrey, to be agricultural 
officer, Kenya; Mr. L. R. Doughty, to bo geneticist, 
East African Agricultural Research Station, Amani, 
Tanganyika Territory; Mr. J. P. Mead, personal as¬ 
sistant to tho conseiYator of forests, Malaya, to be 
director of forestry, Malaya; Mr. J. N. Oliphant, 
conservator of forests, British Honduras, to be deputy 
director of forestry, Malaya, 

Dk. D. L, Edsall, dean of the Harvard Medical 
School and dean of the School of Public Health, has 
a leave of absence from May 1 to commencement 
and for the first half of 1939--31. He will use 
his sabbatical leave ui travel and research abroad. 
During his absence. Dr. C. K. Drinker has been ap¬ 
pointed acting dean of the School of Public Health, 
and Dr. Worth Hale will serve as acting dean of the 
Medical School. 

Du. Konstantin Economo, professor of psychiatry 
and neui-ology in Vienna, has been invited to lecture 
at Columbia University on his researches on the brain. 

Dr. L. W, Nohdueim, of the University of Got¬ 
tingen, has been appointed visiting professor of theo¬ 
retical physics at the Ohio State University for the 
spring quarter. He will lecture on recent develop¬ 
ments in wave mechanics. 

Professor Ernest L. Soott, of the department of 
physiology of tho College of Physicians and Sur¬ 
geons, Columbia University, spent December and 
January at the School of Tropical Medicine at San 
Juan, Porto Rico. On January 14 he gave an ad¬ 
dress before the faculty and students on “Blood 
Sugar.” Colonel Edward B. Vedder, U. S. Army 
School, arrived on January 20. Colonel Vedder waa 
a visiting lecturer this year. He gave four lectures 
before the faculty and students. 

Professor Bristow Aoahs, of the office of publioa- 
tion of the New York State College of Agriculture, 
who has leave of abaenoo, left at the end of the term 
to spend the equivalent term at the Universitjr of 
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Hawaii, Honolulu, to give two coui'ses there, one on 
the conservation of natural resources and the other 
on journalistic writing. From Hawaii, which he will 
leave about the end of May, Professor Adams will 
visit Japan, China and the Philippines. 

Db. Gbohgk D. HiimuRi), head of the deimrt,ment 
of geology and geography in Oberlin College, will 
spend the coming college year in travel and study in 
Europe. His plans include visits to most of the coun¬ 
tries of Europe and to P^gypt, Syria and Palestine. 

Pkofessok C. T. Bruks, of Harvard University, 
delivered a series of two on ‘Hnst'cts and 

Human Welfare’^ at Coker College on Januarv 
and 28. 

Professor Chari.f.s J. ChambeiUvAjn, of the botan¬ 
ical depai-tnient of the University of Chicago, wdll 
conduct a lecture course at tlic University of Cali¬ 
fornia at Los Angeles during the coming spring 
semester. 

Dr. E. P. WjGUTMAN, a rnornbor of Uio Kesearcli 
Laboratory of the Eastman Kodak Company, gave an 
illustrated popular lecture on “How, Why and What 
is a Photograph'^ on February 13 before tlie Brooklyn 
Institute of Arts and Sciencc.s. The lecture included 
motion pictures, showing the development of a photo¬ 
graphic negative, and motion-picture photomicro¬ 
graphs illustrating the action of vaiious photographic 
developers on individual grains of silver helide. 

Db. H. H. Love, of Cornell University, gave the 
first scries of lectures under tlie Frank Azor Spragg 
Memoiial Ihind from January 27 to 31 at the Mich 
igan State College. The fund is in lionor of Professor 
F. A. Spragg, who was one of the first men employed 
by an agricultural experiment station to devote his 
entire time to plant breeding. He began his work 
with the Michigan Experiment Station in 1906, and 
continued with that institution until his death in 
1924. The most prominent varieties developed by him 
are: Hardigan alfalfa, Robust beans, Michigan Black 
Barbless barley, Wolverine and Worthy onts, Rosen 
rye and Red Rock wheat. 

Thb seventy-ninth meeting of the American Chem¬ 
ical Society will be held in Atlanta, Georgia, from 
April 7 to 11. A public address to the citizens of 
Atlanta entitled ‘'Chemistry Comes South’' will be 


made by Dr. Harrison E. Howe. Tho division of in¬ 
dustrial and engineering chemistry has arranged a 
series of papers dealing with industrial and chexuioal 
proces.ses as practiced in the south. The division of 
physical and iiiorganic chemisti'y has arranged a 
symposium on analytical chemistry which includes the 
following speakers and subjects: G. L. Clark, “X-Ray 
Analysis”; C. C. Nitchie, “Spectrographic Analysis”; 
C. W. Mason, “Microscopic Methods”; V. K. LaMer, 
“Modern Theories of Solutions”; D. A. Maclnnes, 
“I'otontiometric Methods for 11-Ion Concentration”; 
H. B. Weiser, “Colloid (Mieiuisti’y in Analytical Chem¬ 
istry.” 

The American Institute of New York held its an¬ 
nual election on February 13, after a long contest con¬ 
cerning the policies of the institute. The progressive 
ticket won over the conservative by a majority of 
fifty-five voiles, and the following «)flicers were elected : 
President, Mr. A. Cressy Morrison, of the Union 
Carbide Company; Vit'e-preaidenf, Dr. Otis W. Cald¬ 
well, director of tho institute of school experimenta¬ 
tion, Columbia University; Secretary, Dr. William 
Crocker, director of the Boyce Thompson Tnstitutt! 
for Plant Research; Treasurer, Alfred Knight, vice- 
president of Standard Brands, Inc.; Trvstees, Dr. 
Oscar Riddle, Dr. 11. H. Sheldon, Dr. Charl(*g H. 
Herty, Walter Kutzleb, Fred M, Becker, Maurice 
Holland, Justus Ruperti, 11. T. Newcomb, Willis H. 
Carrier. 

The United States Civil Service Corarnis.sion an¬ 
nounces examinations for physiidst, $3,800 a year; 
associate physicist, $3,200 a year and assistant physi¬ 
cist, $^2,600 a year in the Bureau of Standards. A])- 
j)Iications for tla^se positions must be on file with the 
Civil Service Commission, Washington, D. C., not 
later than August 14. 

The muHcum of the American Indian, Heye Foun¬ 
dation, has asked tho Goveminent of Denmark, 
through tlm State Department, for permission to send 
an expedition to Seoreshy Sound and its vicinity in 
East Greenland to collect ethnological material for a 
study of tho coast Eskimo of that region, as well 
as archeological specimens. Should permission be 
granted the expedition will bo led by Captain Robert 
A. Bartlett, who during tbirty-throci years has made 
more than forty voyages to the Arctic, 


DISCUSSION 

ETHER STRUCTURE ized ions or “dipoles” of tho medium. Why not ex- 

Studies in recent years of tho dielectric properties tend the same concepts to electrical forces and in- 
of gases and electrolytes show that electrical forces ductions across a vacuum, that is, through the ether T 
and inductions in such media depend upon the polar- We must then conceive of the ether as a medium with 
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a structure, that is, with “ether dipoles.” By such a 
concept, we would obtain an explanation of “electric 
forces acting at a distance,’’ Bomething that has been 
very vague, or lacking, since the discard of the Max¬ 
well ether displacement theory of electric charges and 
electric forces. The discovery of the electron dis¬ 
proved the ether displacement theory of electric 
charges, but it did not remove (for many physicists) 
the need of the ether concept in explaining electric 
waves, whether luminous or non-luminous. The ac¬ 
tual structure of the ether will be a speculative prob¬ 
lem until experim(*nts have given us more facts in 
ether physics; but in view of the above, we can think 
of the ether as having an indefinitely large number of 
infinitesimal “c*th(‘r dipoles.” It is possible to think 
of these ether dipoles as ether concentration points, or 
some other hypothesis of their constitution may be 
assumed. Further, it may well be a question whether 
the ether is a continuous or a discoutinuous medium. 
Indeed the q nan turn theory suggests the possibility of 
a diseontin nous ether. 

The “dipole ether hypothesis," while thus suggested 
by dielectric phenomena, should explain other phe¬ 
nomena if it is to gain acceptance. It seems to give 
a plausible explanation of the puzzle of how the 
eloc.trori con be at the same time a particle and a wave. 
A free electron, due to its electrical field, is sur¬ 
rounded by directed ether dipole.s, an envelop of ether 
dipoles. The waves can be thought of as due to vibra¬ 
tions in tills envelop of ether dipoles. The vibrations 
in the dipole envelop would arise from motions and 
changes of motions of the electron, these vibrations 
being transmitted to the surrounding ether atmosphere 
waves. A free proton in motion, and possibly a 
moving atom, would also show wave characteristics for 
similar reasons. 

We filiould also expect every material body to be 
surrounded by an atmosphere of ether dipoles, an 
atmosphere characteristic of the particular kind of 
matter. This follows of course from the fact that 
each kind of matter has its distinctive numbers of 
electrons and protons, and hence its field. We may 
find in these distinctive ether enveloping atmospheres 
possible explanations of various boundary electrical 
phenomena, such as electromotive forces of contact, 
electrosmosis, etc. 

From the above, it is natural to ask about the 
possibilities of detecting ether structure by methods 
using X-rays or other short waves. The “grain" of 
•ether structure may be too fine for ordinary X-ray 
methods, but there is always a possibility of some 
method giving results, and positive results would be 
important indeed for ether physics. 

AiiBBRT P, Cabman 


AUDITORY NERVE IMPULSES 

By placing an electrode on the cat’s auditory nerve 
near the medulla, with a grounded electrode elsewhere 
on the body, and leading the action currents through 
an amplifier to a telephone receiver, the writers have 
found that sound stimuli applied to the ear of the 
animal are reproduced in the receiver with great fidel¬ 
ity. Speech is easily understandable. Simple tones, 
as from tuning forks, are received at frequencies 
which, so far as the observer can determine by ear, 
are identical with the original. hVequencies as high 
as 3,300 cycles per second are audible. 

Numerous checks have been used to guard against 
the possibility of ariifoct. No response was obtained 
when the active electrode was placed on any other 
tissue. After destruction by pithing of the cochlea 
on the electrode side, the intensity of the response 
was diminished; ai’ter destruction of the cochlea on 
the other side ns M^ell, the response ceased. However, 
the possibility is still conceivable that these results are 
due to purely mechanical action of the nerve, which is 
brought about by mechanical vibrations transmitted 
from iho cochlear structure acting as a special re¬ 
ceptor and transmitter. 

Further experiments are in progress, 

Ebnbst Glen Wbveb 
C nABLEfl W. Bray 

PKyriior^TCAn Laboratorv, 
pRiNCJrroN University 

SCIENTIFIC NAMES 

The problem of scientific namtis, and it is no small 
one, has boon brought to attention once more by Pro¬ 
fessor James Q. Needham, of Cornell University,^ 
some twenty years after an earlier presentation along 
similar lines. He certainly can not be accused of 
being precipitate or of lacking patience. His main 
plea in both cases is for something more workable. 
This latter coininunicntion was evidently stimulated 
by an extremely long and to our mind presumably 
distinctive generic combination, namely, Brachyuro- 
fMshkydermatogammarus, and another nearly equally 
long name. The author of this generic term evidently 
failed to live up to possibilities or it might have been 
prefixed by any one of sevoraJ very popular combina¬ 
tions such as CW-, pseud- or acanih-f the last permit¬ 
ting thirty-six letters in the name, and this could be 
increased considerably by combinations of two or 
three prefixes. In other words, there is no limit to 
this sort of multiplication, and if our little crayfish 
had several related genera, it would easily be poarible 
to bring together an unrivaled assemblage of generic 
names which under present conditions would be 
handed down and presumably used by countless gen¬ 
erations, provided writer’s cramp did not incapacitate 
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tlie scientists of the entire human race. The trouble 
with these extremely long generic terms is that they 
tell too much or take too long to tell it, just whichever 
way one pleases to regard it. If wtj could only take 
the ptwh out of the generic name given above and de¬ 
vote the energy expressed by this four-lettered ex¬ 
pressive combination to working out a more usable 
and really a more scientific nomenclature, the eifort 
would not be in vain. 

There are something over 160,000 zo<)logical genera, 
and they are increasing at the rule of 1500 names a 
year, and mo.st zoologists arc firmly possessn'd of the 
idea that they are building up a permanent nomen¬ 
clature. It is reasonable to believe that this manu¬ 
facturing of generic names will continue for another 
series of years, possibly a hundred or more, and with 
this expected great increase in generic names having 
twenty-six to thirty or even more letters each, one 
may reasonably ask the question as to whether zoolog¬ 
ical nomenclature is likely to be the permanent struc¬ 
ture so many desire. It requires no great mentality 
to believe that an exceedingly complex and increas¬ 
ingly cumbrous system is bound to break by its own 
weight and the pity of it all is that this is entirely 
unnecessary if we will but face the realities and care¬ 
fully study the possibilities of systematic terms. The 
ehomisi discovered this years ago. Zoologists are cer¬ 
tainly headed in that direction. There is no need of 
following the present nomenclatural highway until it 
disapp<jars in a limitless morass. 

Professor Nticdham suggests a backward step in the 
use of many of the older generic niimes in the earlier 
and broader interpretation. That may bo preferable 
in some respects to the enormously multiplied genera 
we find in some groups to-duy. It is, however, only a 
palliative, and we cannot expect to stem the taxonomic 
tide which would define more closely the systematic 
relations of the multitudinous forms grouped under 
zoology, to say nothing of those coming within the 
domain of botany. It is very desirable that the names 
in these two groat groups should not be duplicated 
and that their femulation and application should be 
governed by the same general principles. Professor 
Heedham also suggests enlisting the services of a psy¬ 
chologist in solving this problem. It is more than 
probable that the knowledge of an expert librarian 
would assist greatly. It certainly looks as though aid 
would be really ncK^ded from some source, and the 
writer is by no means certain that a very considerable 
service might not be obtained from the psychiatrist, 
since our system of zoological nomenclature, as it 
stands to-day, with all due respect to the unselfishness 
and conscientiousness of earlier workers, cannot by 
any stretch of the imagination be considered on the 


whole espedally croditahlo to the intelligence and the 
acumen of scientists. One only needs to scrutinize a 
considerable list of generic names, 50,000 are better 
than 10,000, to arrive at the conclusion tliat there is 
much iu formation and the assignment of these names 
which could be greatly bettered and the change would 
mean an immense increase in the efficiency of all sub¬ 
sequent scientific workers. Jiist a moment's consider¬ 
ation is sufficient to show that the use of thousands of 
several popular prefixes to differentiate between ge¬ 
neric names can hardly be sustained on the basis that 
the prefix selected is really definitive. The present^ 
day tendency is so strongly toward differentiation, 
partly forced by an indefensibly illogical, unwieldy 
system, that many generic names have little really 
definitive, and in many cases are to all intents and 
purposes meaningless combinations of letters, except 
as they arbitrarily express a taxonomic concept. 

The system of Linnaeus w^as admirable for his day 
and generation and served its purpose for a long 
aeries of years. It does not follow, however, that a 
system devised then is etjually satisfactory now any 
more than wo would bo willing to revert to sail, the 
canal-boat, and the ox-curt for transportation. 

The scientific nomenclature of both animals and 
plants is, in our opinion, a matter of very great im¬ 
portance and one worthy of extended study not neces¬ 
sarily by men who have distinguished themselves as 
taxonomists, since the ability to interpret generic and 
specific differences does not necessarily imply an equal 
grasp of the complex problems involved in building 
up a workable or permanent or nearly permanent 
nomenclature. There should be some way devised, 
possibly through tlic good offices of the National Re¬ 
search Council, of bringing together a representative 
group of scientists for an exhaustive study of Uie 
problems of nomenclature. It is doubtful if the In¬ 
ternational Commission on Zoological Nomenclature 
would prove the best agency to handle such a general 
problem, though it has done much toward stabiliring 
nomenclatural practices. The project should be on a 
broad basis, biological in scope. The writer boa in 
mind a fundamental study of the possibilities of using 
generic terms, letter combinations, or something of the 
kind in the development of a nearly automatic clasm- 
fying system. There are great possibilities in some 
such arrangement. Anyone of several would grentlj 
improve the heterogeneous combinations produced by 
the thousands to meet supposedly scientific necessities, 
Zoologists and botanists, biologists, if one prefers, are 
faced with a tremendous problem in classification and 
one destined to increase enormously as various groups 
are studied more closely. It is inesoapafale. 
problem is akin to that of the librarian in charge of 
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one of tho largest hbraries in the world. Experience 
has shown the latter that thirty-tetter or thirty-nn- 
meral combinations are not necessary to the precise 
location of the million or more volumes in their 
charge. The same is true in regard to our hosts of 
generic names. 

Primarily nomenclature is an aid to diiferentiation, 
the placing or locating of species. Generic names are 
not intellectual memorials of their originators. They 
are really tools for tJie con*ect placing of the multi¬ 
tude of interesting forms inhabiting the earth. The 
rule of priority was invoked in the interest of stabil¬ 
ity. Developments show gross carelessness in creating 
new names. We must face the facts and rise to the 
opportunity, not wait until ovc^rwhelmed by insur¬ 
mountable obstacles. Does man exist for science or is 
science an aid to human understanding ? It should be 
possible to secure a dispassionate, constructive survey 
of the entire nomoncbitural situation by a body, not 
only capable of interpretation hut one with sufficient 
influence eventually to bring into effect measures 
which will at least better existing conditions 

The studies of the writer (he has been dealing with 
great numbers of generic names in the past thirty 
years) have shown that four-letter combinations are 
sufficient to throw every generic name in zc>ology into 
its family, or at least into a group of small families. 
They are not euphonious. The possibilities of prefix 
and numeral combinations may well be studied and 
while it may not be feasible to displace some of the 
lovely, deacriptivG generic names which have been 
foisted upon practically defenseless workers, there 
might be devised a placing system which would make 
posEsible arrangement cither alphabetically or by nu¬ 
merical aeries and the placing of all biological genera 
in family or near family groups. This alone would 
mean a tremendous saving in bibliogiapliic and taxo¬ 
nomic work and under such conditions we might be 
able to view with calmness the proposal of a now 
generic name with 30 or 40 or more letters. 

E. Porter Felt 

Babtuctt Tees Bkskasch liAnoaAToaiES, 

Stamford, CJonnkcticut 

With reference to Dr. Needham's discussion,' I 
venture to offer a few comments on particular points. 
He must be well aware that the Dybowski polysylla¬ 
bles, one of which he quotes, have been declared in¬ 
valid by the International Commission. But the Ijak© 
Baikal gammarids have valid generic names, and if 
Dr. Needham had seen them, as I have, he would no 
more want to refer them all to Oammarus than he 
^uld wish to return to a linnaean or Fabrician 
nonumeteture for the genera of dragon-flies. The five 
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names of bumblebees, as he is also well aware, are 
not the names of five species, as such, but are Hie 
designations of certain mutations of subspecies of 
those species. The generic names quoted are names 
of subgenera or sections of Bombtis, which a few 
authors have employed in a generic sense. This 
practice is not likely to become general. In the 
Palearctic region, the species of Botnbus present 
various races or subspecies, which are designated by 
trinomials. These races include various mutants, for 
which quadrinomials are employed. The nomencla¬ 
ture simply follows the complexity of nature. Now 
here is the dilemma. If we use only binomials we 
are either obliged greatly to increase the number of 
specific names, and lose sight of the grouping of the 
races under aggregate species; or wo must simply 
ignore the races in our system, as in fact Dr. Need¬ 
ham does in his book on dragon-flies. Similarly, if 
we use only trinomials, and give races and mutations 
equal standing in nomenclature, we again introduce 
confusion and obscure the facts of nature. But the 
system of trinomials and quadrinomials actually 
.serves to conserve the binomial system of Linnaeus, 
leaving the names of the aggregate species as they 
were, and ready to be employed by all those who are 
not interested in the refinements of modern taxonomy. 

There is a valid objection to the excessive multipli¬ 
cation of generic names, but tbe several cases must 
be considered by experts, and not decided offhand 
by those who have not studied the animals concerned. 

There is a serious objection to excessively long 
generic names. Long ago it was proposed that no 
generic name should contain more than six syllables. 
1 have in my own practice treated this as a rule and 
it ought to be made one, permitting of no exccjjtions. 

Much trouble has resulted from the practicte of 
"emending" names in the past, but the rules permit 
the correction of a name if a slip of the pen or a 
misprint can be declared to have occurred. In recent 
years, particularly, the ignorance of some authors 
has led to the publication of misspelled or ungram¬ 
matical names, and it should be permissible to correct 
these, at least if the change is made without undue 
delay. 

But after all, the troubles due to vagaries of nomen¬ 
clature are nothing compared with those due to cai^- 
less and inaccurate scientific work, or even to the 
inevitable fallibility of human powers of perception 
and judgment. 

T. D. A. Cockerell 

Univeesitt of Colorado 

Ws are interested in the discussion of soientiflo 
names by Professor Needham.^ It is inevitable that 

1BOU6KC1!, 71: S6, January 10, 1930, 
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the little crustacean, laboriously designated Brachy- 
uropushkydermatogafnmaruSf is destined to be un- 
honored and unsung, unless by chance it be given a 
convenient and satisfactory nickrianie. It is unfortu¬ 
nate to launch a species upon the scientific sea with 
the handicap of a “bad name" which can never be 
lived down or in any way altered. 

There is a well-known law of evolution which oper¬ 
ates toward the extinction of gigantic and cumbersome 
forms: the dinosaurs are already gone, the elephants 
and redwoods are much reduced in distribution, the 
whales are doomed, and lilicwise, we hope, battleships 1 
Nature acts a.s though she appreciated the unwar¬ 
ranted expense involved in producing a huge beast, 
the difficulty of its establishing, the extravagance of 
its maintenance and finally its susceptibility to a 
single fatal accident wdiich results in the destruction 
of tons of material. 

A natural selection working in taxonomy should 
and doubtless will eliminate the long technical names 
which we frequently see, because they are not only 
useless to most of us but they impede the work of 
those who are expected to profit from their existence. 

Enwi^EU) L, Troxixl 

TttiNiTY College, 

HAKTTOan, OONNBCJTICTJT 

SOIL SCIENCE 

In his note in the January 17, 1930, issue of 
SoiESNCE relative to the term “pedology" as name for 
soil science, Dr. W. A. Hamor called attention to its 
us© since 1890 as the name for another science, as 
reoognued by lexicographers. 

Webster gives this: ‘‘pedology; paedology ... 1: 
Med. Pediatrics; 2. Child study." In contrast Web¬ 
ster gives this for geology, for example, which is 
recognized by lexicographers as a science: “The 
science which treats of the history of the earth and 
its life. ..." The Encyclopaedia Britannica (four¬ 
teenth edition, 1929) gives this: “Children, diseases 
of. The study of this subject, known also as pedi¬ 
atrics, is comparatively modem." 

Probably most soils scientists know that in 1862 
Fallou (German) published a 488-page book on 


pedology. Fallon defined natural soil soienoe or 
pedology as the description of the nature of soils, no 
matter what their relation to vegetation or industry 
might be. 

W. W. WiciB 

New 'Yukk CJity 

Dr. Hamor’s objection to the adoption of “pedol- 
ogy" us a name for soil science' seems to be sound and 
his suggestion of “humology" for that use is excellent. 

As a worker in the field of soil science I enter my 
protest against such a monstrosity as “chthouology," 
in which, 1 think, the public would join. Scientific 
nomenclature is cluttered up too much with useless 
letters; why not apply the principles of simplified 
spellingY If wo must have Greek, write it “thonol- 
ogy," even at the risk of its being interpreted “wolf 
science” by some Greek scholar. But humology seems 
better. 

A. M. Peter 

Experiment Station, 

Lexington, Ky. 

PRESS NOTICE OF THE DES MOINES 
MEETING IN IOWA 

Mr. T. J. Edmonds, wJio had charge of the local 
publicity for the Dcs Moines meeting, has prepared a 
statement showing the amount of space given the 
meeting by the press of Iowa. 

In advance of the meteting there were published 
1,710 articles (including 30 editorials and 30 photo¬ 
graphs) totaling 10,998 column inches. In addition, 
advance notice of the meeting was given from 15 radio 
stations. 

During the meeting there were published 7,436 ar¬ 
ticles (including 33 editorials and 88 photographs) 
totaling 74,781 column inches. 

The press of the State of Iowa alone therefore pub¬ 
lished in connection with the meeting 9,146 articles 
(including 63 editorials and 134 photographs) total¬ 
ing 85,779 column inciies. 

In the Des Moines papers the meeting was noticed 
by 15 eight-column headlines. 

Austin II. Clark, 
Director, Press Service 


REPORTS 


AWARDS OF THE AMERICAN SOCIETY OF 
PLANT PHYSIOLOGISTS 

THE CHARLES REID BARNES LIFE MEMBERSHIP 

At the recent Des Moines meeting of the American 
Society of Plant Physiologists, the fourth and fifth 
awards of the Charles Reid Barnes life membership 


were made. The two recipients of the honor were 
Professor George J. Peirce and Professor Charles A. 
Shull. Accounts of the establishment of this honor¬ 
ary life membership and of the first two awards are 
found in previous issues of Science' Each year the 
1 Science, 71: 70. 

1 Science, 66: 176-176, 1927; 67: 264-265, 1928. 
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society awards to some deserving member an honorary 
life membership in honor of Charles Ileid Bames, the 
first professor of plant physiology at the University 
of Chicago, The three previous awards, in the order 
of their occurrence, were to Burton E. Livingston, 
Francis E. Lloyd and Herman A. Spochr. 

Professor Peirce took his B. S, degree at Harvard 
University in 1890 and his Ph.D. degree at the Uni¬ 
versity of Lei prig in 1894. From 1895 to 1897 lie 
was assistant professor of botany at Indiana Univer¬ 
sity, Since 1897 he has been at Stanford University, 
first as assistant professor of botany, then as associ¬ 
ate professor of plant pliysiology and since 1910 as 
professor of botany. From 1909 to 1910 he was a 
collaborator with the U. S. Forest Service, and from 
1910 to 1911 he wa.s a si^ecial ogtmt of the U. S. De¬ 
partment of Justice in the study of the effects of 
smoke on vegetation. 

Professor Peirce has contributed numerous scien¬ 
tific papers, especially in the fields of respiration, 
irritability, para-sitism and the effects of smoke and 
other atmospheric imjmrities on vegetation. In 1903 
he published his text-book of plant physiology—the 
first book on the subject to be published in this coun¬ 
try. In 1925, he published “The Physiology of Plants 
and the Principles of Food Production.” He is also 
one of the authors of a text-book of biology. 

Professor Peirce is no less known as a teacher than 
ns an investigator and author. He takes a very great 
personal interest in all his students and has the happy 
faculty of arousing and holding their interest in the 
subject being discussed. He is a man of kindly 
souality, of gi-eat human sympathy and of broad in¬ 
terests. His interests extend beyond the realm of 
his science, as is evidenced by his election to the clmir- 
nianship of the Palo Alto Board of Health and the 
Palo Alto Chapter of the Red Cross. 

Professor Shull received his B. S. at the University 
of Chicago in 1905 and his Ph.D. degree in 1915. 
During part of his graduate student days he was a 
member of Dr. Barnes’s classes and also his student 
assistant. He traces much of his interest in plant 
physiology to the inspiration received from Dr. 
Barnes. He was assistant professor of biology at 
Transylvania College from 1900 to 1908, and profes¬ 
sor of biology and geology from 1908 to 1912. From 
1912 to 1918 he was at the University of Kansas, first 
as assistant professor of botany and then ns associate 
professor of plant physiology and genetics. During 
the period from 1918 to 1921, he was professor of 
plant physiology and head of the department of 
botany at the University of Kentucky. He went to 
the University of Chicago in 1921 as associate profes¬ 
sor of plant physiology. Since 1926 he has been 
professor of plant physiology at this institution* 


Professor Shull has exerted a great influence on 
plant physiology in several different ways, notably as 
an investigator, as a teacher and as an editor. He is 
the author of a large number of scientific papers 
whicli have added much to our knowledge, especially 
in the fields of seed germination, permeability, water 
relations of seeds and plants, water-holding power of 
sfhls, respiration and the energy relations of the leaf. 
His teaching is characterized by clarity of presenta¬ 
tion and by contagious enthusiasm. His lectures 
fairly bristle with the problems remaining to be solved 
in plant physiology. Many a student lias been led 
to make plant physiology hia field of research through 
listening to his lectures. The recent successful estab¬ 
lishment of the American Society of Plant Physiolo¬ 
gists and its official journal, Plant Physiology, and 
the placing of these enterprises on a firm foundation 
were due more to the courage, clear vision and hard 
work of Professor Shull than to any other one per¬ 
son. He is editor-in-chief of Plant Physiology and 
associate editor of Botanical Gazette, 

The members of the committee for the fourth and 
fifth awards of the Charles Reid Barnes life mem¬ 
bership are J. D. Sayre, Earl S. Johnston, K. B. 
Dustman, J. II. Qourley and Walter Thomas, chair- 
man. 

THIS STEPHEN HALES PRIZE 

In 1927, Professor Charles A. Shull, then presi¬ 
dent of the American Society of Plant Physiologists, 
conwiived the idea that this year, the two hundred and 
fiftieth anniversary of the birth of Stephen Hales, 
would be an opportune time for the society to do 
honor to this pioneer plant physiologist and biological 
investigator who stands as a prominent landmark in 
the scientific horizon of the seventeenth and eighteenth 
centuries. Under Professor ShulPs leadership, there 
was established by the society the Stephen Hales prize 
endowment fund. Every other year a prize and 
certificate are to be awarded to some deserving plant 
physiologist of North America. The first award was 
made nt the recent Des Moines meeting. 

After long and careful consideration, the commit¬ 
tee made the award to Professor D. R. Hoaglond, 
professor of plant nutrition nt the University of Cali¬ 
fornia and chemist of the California Agricultural 
Exx)eriment Station. Professor Hoagland took his 
A. B. degree at Stanford University in 1907 and his 
A, M. degree at the University of Wisconsin in 1913. 
Ho was instructor in agricultural chemistry at the 
University of California from 1907 to 1910, chemist 
in the U. S. Department of Agriculture from 1910 to 
1913 and assistant i>rofessor of agricultural chemistry 
at the University of California from 1913 to 1920. 
Since 1920 he has been associate professor of plant 
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nutrition at this institution^ and since 1925 he has 
been chemist in the California Agricoltoral Experi¬ 
ment Station. 

Professor Hongland has contributed numerous 
scientific papers especially in the fields of mineral 
nutrition of plants, soil acidity and soil and plant 
interrelationships. In the field of the mineral nu¬ 
trition of plants he has done much to eluddate the 
process of the absorption of salts by the plant and to 
explain some of the anomaliCvS appearing in this im¬ 
portant plant physiological process. In studying the 
mineral nutrition of platits, it is of course important 
to oontrol the environment. Professor Hoogland has 
devised an apparatus by wliich the conditions of light, 


tvoiw m 

temperature, humidity and eoltore adiktion may be 
controlled to such a degree that the growth of plants 
in duplicate experiments is identical as measured by 
3deld, number of tillers, height of tops and other 
external features. 

In view of the very great services of Professor 
Hoagland to plant physiology, the committee is very 
glad to make the first award of the Stephen Hales 
prize to him. The members of the committee are 
A. L. Bakke, C. R. Ball and J. B. Overton, chairman, 

S. V. Eaton, 

President 
H. R. Kratbill, 
Secretary-treasurer 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE COLORIMETRIC DETERMINATION OF 
SOIL REACTION 

While electrometric methods are now generally 
applied in the determination of the reaction of soil 
suspensions, the different electrodes do not always 
agree in their indications, and for this and other 
reasons it may be desired to obtain results by a colori¬ 
metric method. In order to observe slight differences 
in tint of indicators, it is essential tliat a clear water 
extract of the soil be obtained. Various means to 
this end have bt^ii employed, such as filtration on 
conical or Buchner funnel with paper repeatedly ex¬ 
tracted until the apparent reaction of pure water is 
not affected by contact with it, dialy.sis, centrifuging, 
etc. Some of these procedures are objectionable on 
account of the time required, others because it is 
difficult to protect the extract from contamination. 
It baa been found that clear water extracts can be 
obtained from many soils without the use of any filter 
medium other than the soil itself, in a reasonable 
length of time and without great risk of contamina¬ 
tion, by means of very simple apparatus. The method 
may not succeed with soils which tend to run together 
and lose their crumb structure when wetted, or with 
samples that have been ground, but in any case it is 
easy to detennine the possibility of obtaining a clear 
extract in this way. 

A percolating tube is made from a thin Pyrex test- 
tube, about 17 mm internal diameter, by drawing out 
the lower end to a cone about 5 cm long and 2 mm 
wide at the narrowest point. It is cut at this point 
and the thin tip heated to thicken and contract to 
about 1 mm inside diameter at the tip. About 25 g 
of the finely granular air dry or slightly moist soil 
is charged into this percolator, gently shaken down 
and about the same amount of water poured on top. 
With most soils the water will penetrate the soil with¬ 


out much difficulty, and after a few drops have run 
from the tip, the percolate will be clear. The clear 
extract is received in the test-tube which is to be used 
for the color comparison, marked at 10 ml with a 
wax pencil, and suitably supported. The conical bot¬ 
tom of the percolator fits into the mouth of this test- 
tube and excludes air. As soon as sufficient extract 
has been collected, the indicator is added and the color 
comy)ared with buffer mixtures in similar tubes. As 
water extracts of most soils are practically unbuffered, 
it is essential for accuracy to use isohydrie indicator 
.solutions and other precautions described by Fawcett 
and Acree^ in a recent paper. Several duplicate 
.samples of soil should be percolated at the same time 
in order to have sufficient extract for the repeated 
tests which may be necessary to determine the reac- 
tion with precision. q j Schoixenbebokb 

Ohio Aoricultuual Experiment Station, 

Wooster 

A METHOD FOR DETERMINING HARDINESS 
IN PLANTS 

Mjcthods of measuring the hardiness of plants by 
correlation with chemical and physical properties have 
been the subject of great interest and mvestigation in 
the past few years. A new method based upon the 
degree of exosmosis of electrolytes from tissue after 
freezing has been worked out in a preliminary way, 
and determinations of exosmosis have been made At 
weekly intervals throughout the autumn on alfalfa 
roots from varieties of known hardiness. The amount 
of outward diffusion into distilled water is determined 
by conductivity measurements, which indicate a pro^ 

lEdna H. Fawcett and S. F. Acree, ''The ProWeitt of 
Dilution in Colorimetric H-ion Measurements. 1. 
hydrie Indicator Methods for Accurate Detenuinatloh pf 
pH in Very Dilute Solutions,^' Journal of Bacterkita^f 
voL 17, no. 3: 153-204. 
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greseivo dffrdopiiietft of hardiness thionghont tbo 
autntnn period in the hardy varieties, vhile the tender 
vaiietiefi show no such change. At the end of Novem¬ 
ber, the differences in exosmosia as measured by this 
method amount to several hundred per cent between 
the very tender and the most hardy varieties. Colori- 
metric tests for chlorides and nitrates in the exudate 
from the frozen roots correlate very well with the 
conductivity measurements, and regeneration of 
growth in the greenhouse indicates that injury by 
freezing may be closely estimated by this method. 
The author plans to investigate its application to 
other plants and to perfcjct details of technique. The 
precise experimental method and results will be pub¬ 
lished soon. 

S, T. Dhktbb 

Dkpabtmidntb or Aoronomt and 

AgHICUI/TURAL GHICMISTRT COOPiaXATlNO 

Univeesity or Wisconsin 

A SOURCE OF DIASTASE 
ExPKRiiinNTB designed to illustrate digestion are 
not uncommon in beginning courses in botany, the 
action of diastase or amylase on starch paste being 
a common method of procedure. Ptyalin, contained 
in the saliva, may be successfully employed, but for 
classes involving large numbers of students this is 
difficult to obtain in sufficient quantity. Malt diastase 
may be prepared, if facilities are available, but the 
extraction must be perfomed with care, and the yield 
is small unless large-scale operations are employed. 
The ordinary commercial preparations, available on 
the market under various trade names, are unsuited, 
since they contain starch or sugar or both and thus 
vitiate the results before the experiments are started. 
After a considerable canvass of the situation, a source 
of diastase has been found which meets the require¬ 
ments of a starch- and sugar-free enzym which is 
not only entirely suitable for experiments of the 


nature indicated, but wluoh is useful in a number of 
physiological and biological procedures as weU* 
Since it seems apparent that teachers generally are 
unaware of an easily obtainable enzym, this note may 
not be out of place. 

The Digestive Ferments Company manufactures 
and sells a digestive ferment under the trade name 
of ^Tangestin/’ The manufacturers claim that it is 
capable of converting eighty parts of potato starch 
into water soluble substances in five minutes in ac¬ 
cordance with the U. S. P. X Revision test for pan- 
creatiu. Pangeslin has good solubility, with a small 
amount of extraneous material not identified. Both 
the dry enzym and aqueous solution give a negative 
test for starch. Freshly made aqueous solution and 
the same after standing fifteen hours give a negative 
test for glucose. The digestive power has been tried 
on potato, com and other starches in 2 per cent, 
aqueous paste form. Ten minutes at room tempera¬ 
ture, and without an activator, give very positive tests 
for sugar with Fehling’s solution. Cornstarch is ap¬ 
parently acted upon more rapidly than potato starch. 

Pangestin is not a simple enzym. Not only is it 
strongly omylolytic, but, because it is of animal 
origin, it is also proteolytic, as shown by its power 
to digest completely the white of egg, and lipolytic, 
as shown by the hydrolysis of oils, such as cottonseed 
and olive. It is therefore a mixture of enzyms. This 
does not, however, detract from its usefulness, but 
rather enhances it. So far as the writer has been 
able to ascertain, Pangestin is the only trade product 
made in America conforming to the requirements 
of a starch- and sugar-free enzym, although several 
other chemical companies have signified their interest 
in the production of a purified product. One German 
product submitted has also been tested out, but has 
been found unsatisfactory. 

Chas. H. Ons 

TTniviersitt or Wisconsin 


SPECIAL ARTICLES 


NITROGEN FIXATION BY BLUE-GREEN 
ALGAE 

a 

Nitrogen fixation, a property common to several 
species of bacteria and a few fungi, has long been 
suspected as being a property of algae also. Consid¬ 
erable research by several investigators with green 
algae (Chlorophyceae) has failed to demonstrate that 
any one of these possesses the ability to use free 
nitn^n gaa The few claims that have been made 
to the contrary have bean disproved, to the satisfac¬ 
tion of all the Workers in this field. The 


writers have recently had occasion to cheek this point 
further. Three cultures of green algae, namely, 
Chlamydomonas^ Chlorella and Scenedesmm, obtained 
from Cornell University through the courtesy of Dr. 
P. B. Wann, and a Pleuroooecua, isolated from a local 
soil, were repeatedly tested for nitrogen-fixing powers, 
with negative results. 

What are the facts regarding the nitrogen-fixing 
ability of the other common group of algae, known 
as the blue-greens {Cyanophyeeae)1 Many articles 
have appeared during the past forty years in which 
references made to the fact that under various 
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experimental oonditions, particularly in greenhouse 
pots, tl^re occurred gains in nitrogen or increased 
growth of higher plants where abundant growths of 
blue-green algae were present. In these greenhouse 
experiments the blue-green algae were growing in 
association not only with higher plants in most cases 
but with bacteria, fungi, green algae and all the other 
common soil micro-organisms. Hence it was impos¬ 
sible to attribute the fixation directly to the blue- 
groens. The fact that these forms were nearly always 
present in abundant numbers whore the unexpected 
nitrogen fixations occurred naturally led many work¬ 
ers to suspect that they were the agents responsible. 
Others, however, stressed the fact that Azolobacter 
and other free-Jiving bacteria were nearly always 
found closely associated the dense algal growths. 
This observation formed a basis for the other com¬ 
monly accepted idea that a sort of symbiotic relation¬ 
ship exists between the two types of organisms. In 
such a symbiosis the algae by means of their chloro¬ 
phyll are supposed to furnish carbohydrates for the 
non-symbiotic bacteria, while the latter fix nitrogen, 
a portion of which the algae use. During the past 
few years this symbiotic theory has probably been 
more generally accepted than that of direct fixation 
by algae, because no one could deinon.strate that any 
alga could use free nitrogen. In the case of blue- 
greens the failure to demonstrate fixation may be 
attributed largely to the difficulty of securing pure 
cultures. In the gelatinous algal sheaths, bacteria 
thrive and are eliminated only with great difficulty by 
ordinary bacteriological methods. 

A few years ago the writers began nitrogen-fixation 
studies with blue-green algae, isolated from a local 
soil. In preliminary culture work these organisms in 
mixture with other soil organisms were found to fix 
as high as 40 mg nitrogen per 100 cc of nutrient 
solution, containing 1 per cent, sucrose, when exposed 
to sunlight in the laboratory window for approxi¬ 
mately a year. These crude cultures were partially 
purified by being repeatedly plated out. In order to 
make the final separation, the algal cultures contain¬ 
ing bacteria were exposed to ultra-violet light from a 
quartz mercury vapor lamp for periods var 3 ring from 
one to twenty minutes. Most of the bacteria were 
killed by exposures longer than five minutes, but sev¬ 
eral attempts had to be made before complete sterili¬ 
zation resulted without appreciable injury to the 
algae. In January, 1929, pure cultures were finally 
secured by use of this method. Freedom from bac¬ 
teria and other organisms was determined by inocula¬ 
tion onto four commonly used bacteriological media, 
as well as by repeated direct microscopic examina¬ 
tions. When grown on a nitrogen-free medium 
through which a stream of air, purified by passing 


through sulphuric acid and sterile water, was con¬ 
stantly bubbled, the organisms were demonstrated to 
possess the ability to fix atmospheric nitrogen. Dur¬ 
ing a period of 75 days* incubation, an average fixa¬ 
tion of 5 mg nitrogen was obtained per 100 cc of a 
culture medium originally containing no nitrogen or 
sugar. Where one gram of sucrose was added the 
fixation was 8.5 mg nitrogen. The cultures were 
grown at room temperature in a southwest window 
where they received direct sunlight for approximately 
three hours each day. The growth requirements for 
the blue-green algae used are very simple; a complete 
nutrient medium usually produces the best growth, but 
even tap water, containing .05 per cent. KjHPO^, 
with a satisfactory light source j^roduces a rather good 
growth. In the absence of light, if sugar is present 
in the medium, tbe organisms live for months and 
retain their normal color, but the growth is very slight. 
In the dark, fixation was so slight as to be almost 
within experimental error, but growth even in the 
presence of combined nitrogen was also slight. Addi¬ 
tional experiments to determine this point are in 
progress. 

The identification of the alga used in most of the 
experiments has not as yet been definitely made. Pro¬ 
fessor W. R. Taylor, of the University of Pennsyl¬ 
vania, is giving a very generous portion of his time 
in helping out on this phase of the work. He reports 
that because of the fact that it has grown for such a 
long time on artificial media, it is in many respects 
rather abnormal. Considerable additional culture 
work will be necessary to identify definitely the organ¬ 
ism but, in general, Professor Taylor states that its 
characteristics agree rather closely with those of 
Anabaena variabilia Kiitz, Another culture corre¬ 
sponds in most respects to Phormidium molle (Kiitz) 
Gom. These names are given here merely os provi¬ 
sional designations until further studies are completed. 
The point of immediate importance is not the exact 
identification of the nitrogen-fixing species but rather 
the fact that a pure culture of a blue-green can use 
free nitrogen gas. 

It is not the intention of the writers to leave the 
impression that this is the first time that blue-green 
algae have been grown in pure culture or demonstrated 
to use free nitrogen. PringaheinP in 1912 was 
probably the first to grow blue-green algae, Oaoilla- 
toria and Noatoc species, free of bacteria. He did not 
demonstrate that either could fix nitrogen. A short 
time after the writers had obtained A. variabiUa Kiitz 
in pure culture and while a series of experiments was 
already under way to test its ability to use free nitro- 

lE, G. Pringsheka, " Kulturversuche mit ehlorophyjfl^ 
fiihrenden MikTOorganismon, Zur Physiolorie der 9ehhiK>- 
phyoeen,** Beiir. Z. Biol d. PJkmzan, Bd. It, WiZt 
49-108. 
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gen, the recent excellent paper of K. Drewes* came 
to our attention. He grew A, mriabilis, Nostoo p^inc- 
tiforme and another species of Anahaena in pure cul¬ 
ture and obtained about 2 to 3 mg* of nitrogen fixed 
per 250 cc of nitrogen-free nutrient solution during 
a period of two months. It is quite a coincidence that 
workers so far separated should have isolated what 
appears to be the same organism from different soils 
and independently demonstrated its powers of nitro¬ 
gen fixation at so nearly the same time. The results 
agree very closely except that tlie quantities of nitro¬ 
gen fixed were relatively larger in our results, 1,67 mg 
nitrogen per 100 ce per month in a sugar-free solution 
as contrasted with a corresponding figure of 0.6 nig 
nitrogen in Drewes’ results. This point is not impor¬ 
tant, however, since the light intensity, quantity of 
COj available, temperature and amount of inoculum 
are all important factors affecting the total fixation. 

The economic significance of these findings remains 
to be determined, and work is being continued in this 
laboratory in the hope of learning more about the 
factors that influence the fixation, importance in 
nature and mechanism of the process. The fact, now 
(iefiiiiUdy proved, that a chlorophyll-containing plant 
growing in pure culture can fix nitrogen in quantities 
far greater than experimental error puts additional 
emphasis upon the old question as to whether higher 
green plants in pui’e culture con use free nitrogen. 
Undoubtedly, more nitrogen is now being fixed in 
nature than can be accounted for by any previously 
known agencies of fixation. This statement is based 
largely upon the large energy re<iuirement8 of non- 
symbiotic nitrogen-fixing organisms. The blue-green 
algae get most of their energy from sunlight, and the 
nitrogen that they fix costs little. We know that 
many species of these organisms are found in almost 
all soils and in fresh water, but their importance is 
largely unknown. It is, at least, significant that 
Robbins® in his study of the algae of Colorado soils, 
where nitrogenous salts often accumulate to such an 
extent as tu cause “niter spots,” isolated twenty-one 
species of algae, all but two of which were blue-greens. 
The most prevalent oi^ganisms were Pfwrmidmm, 
Noatoc, Anaboena, Nodulatia and Stigonema. Rob¬ 
bins did not, of course, know that many or perhaps 
all of these forms are able to fix nitrogen. He oon- 
fiidered that they are of importance in nitrogen fixa¬ 
tion because they furnish energy for Assotobaeter. 

In the light of these results it is likely that blue- 
green algae are important non-symbiotic nitrogen- 

®K. Drewes, *'Uber die Assimilation dea Luftstick- 
«offs durch Blaualgeax," Cenihl Bakt^ Par., etc., 2. 
Abt^Bd, 76 (1928); 88-^191. 

Robbias, Algae in Some Colorado Boils," 
Oolotado Agr. Bxp. Sta. BuU. 184 (1918); 24-36. 


fixing organisms. They may, indeed, be the most 
important nitrogen-fixing agents in many agricultural 

P. E. Auj*)K 

H. J. Morris 

Bureau or Chemistry and Soils, 

IT. 8 . Department or Aorjcultuee, 

October 9, 1929 

SALINE DRINKING WATER 

Becattse of the case of modem modes of transpor¬ 
tation, man of to-day is exposed to an ever-increasing 
change in living conditions to which he must adjust 
himself. Without a doubt, water is the greatest vari¬ 
able which one encounters in passing from one region 
to another, and it is this variable which is responsible 
for the greatest physiological changes in the body. 

The waters of certain areas of the United States are 
either quite free from dissolved salt or contain only 
very small amounts. Such waters are called “soft” 
waters. In contrast to these practically salt-free 
waters are those waters which have come into contact 
with limestone beds and hnve taken up calcium car¬ 
bonate in the form of the bicarbonate. Such waters 
are said to have temporary hardness. Surface waters 
which have passed through alkaline soils, or well and 
spring waters which have come into contact with salt 
beds, will dissolve these salts and will consequently 
have a brackish taste. 

Large sections of the southwestern part of the 
United States have alkaline soils which impregnate 
surface waters with salts, and in addition there are 
in these regions extensive salt beds which contami* 
nate the de<‘p wells and many of the springs. The 
.salt content of the rivers in those sections is often so 
high that it will kill vegetation along their shores. 
The salts present in these waters are sodium chloride, 
calcium chloride, calcium sulphate and magnesium sul¬ 
phate. Analyses of waters from such sections have 
shown these salts in certain instances to be present in 
excess of 200,000 p.p.m., and 5,000 to 50,000 p.p.m, 
are common. 

The question of the possible deleterious effects of 
such waters upon the animal organism immediately 
presents itself. Travelers drink such salty waters 
with considerable hesitation on account of their un¬ 
pleasant taste and disagreeable physiologic action. 
Live-stock growers frequently attribute the death or 
poor condition of their stock to the salty waters which 
the animals must drink. This is especially true where 
the cattle drink from small streams which reiteive 
waste saline waters from the. oil wells. 

Strange as it may seem, scientific literature does not 
answer this vital question. There are volumes of semi- 
popular articles dealing with the medicinal propertiee 
of certain spring water. In the pharmaoeutieal litera- 
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tare the physiological action of certain salts is re¬ 
corded, but practically nothing can be found in regard 
to the physiological effects of the ingestion of saline 
drinking water. In a pamphlet published in 1025 by 
the U. S. Public Health Service, ‘T)rinking Water 
Standards/’ an arbitrary standard is set for waters 
which are to be used on interstate commertje carriers, 
but it is a matter of common knowledge that much 
of the water being used continually by people in the 
southwest contains more saline matter than is per¬ 
mitted by the U. S. Health Service, and, nevertheless, 
there is no evidence of any doleterioua effects arising 
as a result. 

An investigation was begun in an attempt to answer 
the following questions in regard to saline waters. 
L What is the effect of the presence of considerable 
quantities of salt in our daily drinking water T 2. At 
what percentage does salt become deleterious to the 
organism T 3. Is it possible for the organism to ad¬ 
just itself in time to saline drinking waters t The 
experimental animals used in this work were rats and 
other small animals. They were placed upon well- 
balanced rations supplemented with drinking water 
which was prepared by dissolving different amounts of 
various salts in distilled water. Sodium chloride was 
added to the water in amounts ranging from 600 
p.p.m. to 50,000 p.p.m. Similar series were tried 
using calcium chloride, magnesium sulphate, sodium 
carbonate, sodium bicarbonate and calcium sulphate 
(up to the limits of saturation). The general appear¬ 
ance of the animals, their growth rate, their ability to 
reproduce and to rear their young and the condition 
of their organs at death were considered in studying 
the effects of the various salts upon the animal. 

The first point determined was the maximum per¬ 
centage of a single salt which could be administered 
in the water without producing harmful effects upon 
the animal. Mixtures of the salts were also added to 
the water to determine whether there might possibly 
be an antagonistic action between the various ions: 
that is, whether the deleterious effect of one ion might 
not be offset by the effect of a second ion. Such an 
antagonistic ion effect has been observed in certain 
body processes and also in plant nutrient solutions 
between sodium, calcium and magnesium ions. 

From the data obtained, it is possible to postulate 
that 15,000 p.p.m. of magnesium sulphate has a re¬ 
tarding effect upon growth and that increases the 
mortality rate of the young. Twenty-five thousand 
p.p.m. of magnesium sulphate have a decided toxic 
effect. Calcium chloride produces even more harm¬ 
ful effects. No normal litters were found among rats 
drinking 10,000 p.p.m. of this salt; 16,000 p.p.m, 
lessen the growth rate, and 26,000 p.p.m. produce 
death. Ten thousand p.p.m. of sodium chloride affect 
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reproduction unfavorably; 20,000 p,p.in. oaueo the 
growth of the animal to he stunted, and 25,000 p.pJiu 
produce a rapid decline in weight. Sodium carbonate 
is decidedly deleterious at a concentration of 20,000 
p.p.m., and reproduction was interfered with at quite 
low levels. Sodium hydrogen carbonate is less in¬ 
jurious to the animals. A combination of 20,000 
p.p.m. of sodium chloride and 5,000 p.p.m. of mag¬ 
nesium sulphate or calcium chloride inhibits growth. 
The results of feeding various other combinadonB of 
salts seem to indicate that in animals there is no an¬ 
tagonistic action between the ions such as there is in 
plants. The chlorine ion appears to be more toxic 
than either the carbonate or the sulphate ion. The 
calcium and magnesium ions are more harmful than 
the sodium ion. This can be explained by certain 
known physiological actions of ions. It is interesting 
to note that as the salt concentration increa.sed the 
amount of water consumed by the animal daily also 
increased up to the point where the animal preferred 
to die of thirst rather than drink the necessary 
amount. 

When animals which had been given a salty water 
were placed on distilled water soon after their first 
loss in weight, they rapidly regained their weight and 
appeared not to have been permanently injured by the 
saline content of the water. Animals which have re¬ 
ceived the salty water for some time seem bettor able 
to stand such water than do animals which are sud¬ 
denly changed from distilled water to salty water. 

The above results indicate that the continued use of 
saline solutions as drinking water produces injurious 
effects upon the animal organism. The concentration 
at which the solution becomes harmful varies with the 
particular salt used. The animal organism can ap¬ 
parently accustom itself within limits to a saline 
water, but in all probability it can not become ad¬ 
justed to the effects of high concentrations. 

V. G. HeuiUR 
C. H. Lakwooo 

Oklahoma AaaicuLTUBAL and 
Mschamical Oollsqb 
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THE MOTIONS OF THE B STARS’ 

By Dr. J. S. PLASKETT, F.R.S. 

DIRECTOR or the DOMINION A6TKOPHYS10AL OBSERVATORY, CANADA 


The radial motions of the B typo stars have been 
discussed by IVost and Adams, Campbell, Kapteyn, 
von Pahlen and Freundlich and by many others. 
Frost and Adams, from the radial velocities of 
twenty B type stars, were the first to direct attention 
to and Campbell, from much greater observational 
material, to confirm the results of these early obser¬ 
vations, that the peculiar radial velocities, the veloci¬ 
ties remaining after the component of the solar 
motion was removed or the actual velocities with 
respect to the stellar system, were much smaller for 
the B stars than any other spectral class, and further, 
that there was a large excess of velocities of recession, 
positive velocities, on tho average nearly 6 km per 
sec,, as if the system of B stars was expanding with 
respect to the sun. 

1 Address pf the retiring vice-president for Section P— 
Aatonomy, American Association for the Advancement 
Of SciejMSB, Bea Moines, Iowa, December 31, 1929* 


This K term, as Campbell called it, which in his 
final determination had a value of +4.9 km per sec. 
and which was practically non-existent in other spec¬ 
tral types than B, caused considerable speculation. 
Attempts to explain it as due to a personal equation 
in the measurement of the broad-lined B type spectra, 
to errors in wave-length or to a red displacement of 
the effective center of absorption produced by some 
physical cause could not be made to account for more 
than a small part of the 6 kin obseiwed. The Einstein 
redward shift of the spectral lines of massive stars 
was Juter brought forward as a cause of this mys¬ 
terious effect but on no probable assumption of mass 
and density could the displacement thus produced 
exceed a fraction of a kilometer, 

A new departure in the explanation of this mys¬ 
terious K term appeared a few months ago in the 
Potsdam Publications in a paper by von Pahlen and 
Freundliob who claim that it represents a real motion 

















226 


scixncs 


of the B stars and is produced by an orbital motion 
of the stars around a veiy massive center, the center 
of the stellar system. On their hypothesis these orbits 
are very eccentric, e = 0.9 or so, and the sun and the 
cluster of B stars have just passed the apogalactio 
point, the point most distant from the center. As 
the orbital velocity will increase as the stars approach 
the center of the galaiy, the B stars preceding the 
sun will be moving faster and those following slower 
than the sun, thus giving mi apparent expansion, a K 
term. They were thus able to explain not only tlie 
distribution of the then known residual velocities of 
the B stars but also other systematic motions of the 
stars in general, but this could be done only by rather 
special and somewhat artiheiai assumptions. 

Objections may be urged to several of the hypoth¬ 
eses and methods used by von Pahlen and Freundlich, 
but this is scarcely necessary as the introduction of 
additional material, the radial velocities of about 450 
fainter B stars obtained at the Victoria Observatory, 
so changes the nature of the observational data on 
which their investigation was based as to require a 
complete revision of the theory. As will be seen later, 
the motions of the B stars are well and simply ex¬ 
plained by a general rotation of the stellar system 
around a massive and distant center, the orbits of the 
individual stars being nearly circular instead of highly 
eccentric as in von Pahlen and FreundlicL’s investi¬ 
gation. 

The material for the present discussion of the 
motions of the BO to B5 stars, to which it has been 
limited, as the classes B8 and B9 are generally taken 
as belonging to A type stars, has been gradually 
accumulating at Victoria since 1924 in the determina¬ 
tion of the radial velocities of all BO to B5 stars 
brighter than 7,5 visual magnitude and north of 
-11® declination, by Mr. J, A, Peoi'ce and the writer. 
There wore about 450 stars in this program, which 
with those previously determined gave the radial 
velocities of 815 BO to B5 stars, nearly 500 more than 
were available to Campbell or von Pahlen and 
Freundlich. These 815 radial velocities or rather the 
815 residual velocities, the velocities after removal of 
the component of the solar motion, the velocities with 
respect to the stellar system, were analyzed with par¬ 
ticular reference to the theory of a rotation of the 
galactic sysUim as introduced by Lindblad and further 
developed by Oort and the writer. 

This theory assumes that the great galactic system 
is in practically circular rotation around a very dis¬ 
tant and massive center supposed to coincide with 
the center of the globidar cluster system at galactic 
longitude 325®. If, as seems likely from analogy 
with the spiral nebula, there is a condensation of the 
matter or stars towards the center, the law of force 


xxxt, 

will approach that of the inverse square, the stan 
nearer the center wBl revolve more quickly than those 
farther out, somewhat similar to the solar system 
where the inner planets move much more quickly then 
the outer. In such a case, it is obvious there would 
be a relative motion of the stars nearer to or farther 
from the centor with respect to the sun, or a rotation 
of the galaxy could be measured. 

Oort analyzed the consequences of such a rotation 
and showed that the residual velocities were propor¬ 
tional to the distance from the sun and varied with 
the sine of twice the angle between the star and the 
direction to the center. Expressed mathematically, 
all positions being referred to galactic coordinates; 

0 “ K + rA sia 2 (i-l.) cob* b, where 

Q = Mean residual velocity, the velocity with solar mo¬ 
tion removed 

2 = Mean galactic longitude 

17=: Moan galactic latitude. All these barred terms re¬ 
fer to the average of a small group of stars, this 
grouping being necessary on account of the 
peculiar or random motions of individual stars. 

K = Moan residual velocity with regard to sign 

r=: Average distance of the whole group of stars 

A = Rotational term, about 1 km per sec. for stars 
about 00 parsecs, 200 light years away 
= Direction to the center of rotation, generally taken 
as galactic longitude 325®, the direction of the 
center of the system of globular clustera 

Using this relation and the method of least squares, 
Oort showed that the motions of the more distant 
stars were very similar to those that would be pro¬ 
duced by such a rotation of the galaxy. This was 
further confirmed by an analysis of the motions of 
part of the B stars discussed in the present paper 
which was presented by the writer to the Royal Astro¬ 
nomical Society two years ago. The galactic rota¬ 
tion is still more strongly confirmed by the investi¬ 
gations of the radial motions of the 815 BO to B5 
stars used in this paper, and is specially marked in 
the most distant stars of the list where, as will bo 
seen later, the K term disappears and the motions 
follow almost exactly the double wave swing pro¬ 
duced by a galactic rotation. In a paper shortly to 
appear in Monthly Notices, the velocities of the most 
distant stars, and particularly the velocities of the 
intervening diffuse matter in the stellar system, as 
determined from the “interstellar^* H and K lines in 
the ^ectra of these stars, show this rotational effect 
so distinctly and certainly as to leave no doubt of 
its objective reality. 

The presence of this systematic effect in the radial 
motions of the B type stars makes it necessary, before 
we can speak intelligently about a residual vdocil^y * 
K tCnn, to remove this double wave rotational 
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fritixi tbe radial velocities in addition to tiie uanal 
single wave solar motion which was the only one 
known and allowed for by CampbelL It is only when 
all known systematic motions of the stars are removed 
from the radial velocities that the true residual 
velocity, the real K term, can be obtained, and that 
any explanation of this mysterious ef[eot can be final. 
Consequently, in order to find the real K term for the 


small groups rather than individual stars in the aoln* 
tions, as thereby some of the irregularities caused by 
the peculiar or random motions of the stars are 
avoided. 

These six separate main groups were solved by 
the least squares, using the equation given above, with 
4 taken as 325*', and yielded the following voluea 
of rA and K. 


TABLEJ 

Solutions roit rA and K 


Mag. 

Intoi'vals 

Types 

No. 

Stars 

Mean 

Mag. 

No. lA)ng. 
Div. 

rA 

K 

0 to 5,0 

BO to B2 

93 

3.95 

13 

+ 2.1 ± 1.6 

+ 5.8 ± 1.0 


B3, B5 

297 

4.65 

18 

- 0.4 ± 0.9 

+ 4.8 ±: 0.6 

5.5 to 0.5 

BO to B2 

39 

6.04 

7 

+ 16.3 ± 1.8 

+ 0.2 i 1.2 


B3, B5 

157 

6.07 

10 

+ 2.8 ±: 1.2 

+ 1.4 ± 0.8 

6.5 to 7.5 

BO to B2 

53 

7.1,5 

9 

+ 13.2 rt 2.0 

- 0.5 ± 1.4 


B3, B5 

176 

7.01 

10 

+ 3.6 ±0.8 

- 0.5 ± 0.6 


B type stars, tlie 815 observed radial velocities may 
be either analyzed simultaneously for the solar motion, 
the galaetie rotation and the K term or preferably, 
as the stars are unsuitably distributed for the accurate 
determination of the solar motion, the component of 
the usual solar motion may first be removed and then 
the remaining 815 residual velocities analyzed for the 
galactic rotation and the K term. 

It seems evident, however, before proceeding with 
the solution, as the rotational term is directly propor¬ 
tional to the distance from the sun and varies with 
the direction or longitude, that it will be necessary 
to divide the stars into groups at diiferent distances 
and then further subdivide into smaller groups in 
galactic longitude. It has long been known that the 
BO to B2 stars are considerably more luminous and 
hence more distant than the B3 and B5 stars, thus 
making two main distance divisions, containing 185 
BO to B2 and 630 B3 to B5 stars respectively, which 
should be separately considered. Each of those divi¬ 
sions was arranged in three groups according to ap¬ 
parent magnitude and hence, assuming small disper¬ 
sion in absolute magnitude, according to distance. 
The first group contains all stars, 390 in number, 
brighter than 5.6 visual magnitude, and includes 
practically all those available to earlier investigators. 
The second contains 196 stars between 6.6 and 6.6 
and the third 229 stars between 6.6 and 7,6 or fainter 
magnitudes. Each of these six groups was subdivided 
into a number of subgroups, in longitude, varying 
^rom 7 to 18, as shown in Tables I, II and III, and 
the ^ean longitude and mean remdual velocity were 
obtained for each subdiviaion. It is desiraWe to uoe 


The first five columns of Table I are self-explana¬ 
tory and show graphically how the 815 stars are ar¬ 
ranged into distance and longitude groups. The sixth 
column containing the values of the rotational term 
from the six main gn)up3 may preferably be first 
discussed. The rA for the two groups of brighter 
stars is small and practically indeterminate, owing 
partly to the brightness and hence the relative near¬ 
ness of the stars but mainly, as will be seen later, to 
irregular systematic motions of certain groups of 
these stars. For the fainter stars, especially those 
of types BO to B2, the rotational term is well defined, 
from 7 to 9 times the probable error, and corresponds, 
by the relation given previously of 1 km per sec. for 
stars 200 light years away, to average distances of 
the groups of about 3,000 light years, although for 
the B3, B5 stars fainter than 5.5 magnitude, the aver¬ 
age distance is less than 1,000 light years. The 
smaller value of the rotational term for the 
group of BO to B2 stars may be ascribed partly to 
possible large random motions of single stars in the 
small groups but mainly to large dispersion in abso^ 
lute magnitude so that appai*ent magnitudes do not 
necessarily represent relative distances. 

That all these fainter stars show distinctly and 
certainly the presence of the rotational effect is at 
once evident when the mean observed residual veloci¬ 
ties of the various longitude groups are compared, 
as in Table 11, with the velocities computed from 
those values of rA and K obtained in the solutioni 
and given in Table I, and below the columns in 
Table 11, It is scarcely conceivable, especially when 
the possible disturbing effects of large peculiar or 




228 


SCIENCE 


[VoL. hXXl, No. 1836 


TABLE n 

CoMPAnisoN OP Observed and Coufuted VEXiOCiTiBB 
BO to B2 Stars 



5.5 to 6.5 Mag. 



6.5 to 7.5 Mag. 


No. 

T 

p(Obs.) 

Q'(Comp.) 

No. 

1 

Q(ObB.) 

0'(Coiiip.) 

1 


+ 7.3 

. + 7.1 

1 

359° 

+ 36.3 

+ ii.r 

6 

32 

+ 15.2 

+ 11.7 

6 

40 

+ 11.7 

+ 6.2 

5 

48 

+ 9.1 

+ 3.9 

6 

50 

+ 2.1 

+ 1.9 

7 

77 

-12.8 

- 10.0 

9 

69 

- 5.6 

- 6.6 

a 

134 

+ 1.2 

- 2.5 

4 

, 91 

-19.8 

-12.8 

6 

ICO 

+ 6.6 

+ 8.2 

8 

109 

- 12.3 

-12.8 

11 

180 

+ 12.0 

+ 15.2 

6 

148 

+ 5.5 

+ 0.9 





6 

168 

+ 2.6 

+ 8.7 





7 

179 

+ 6.3 

+ 11.4 


rA = + 16.3 

; K=+0.2 

B3, 

B5 Stars 

7A = + 13.2 

; K = -0.5 


15 

3.59 

+ 5.4 

+ 4.0 

7 

55 

+ 5.9 

+ 3.0 

24 

29 

+ 0.9 

+ 3.6 

27 

22 

+ 3.5 

+ 2.8 

25 

56 

- 1.8 

+ 1.4 

20 

37 

+ 2.4 

+ 1.6 

15 

76 

- 3.5 

- 0.4 

18 

56 

+ 1.9 

- 0.6 

1C 

120 

+ 1.0 

- 0.7 

26 

76 

- 4.0 

- 3.0 

23 

164 

+ 6.2 

+ 3.2 

19 

93 

- 5.7 

- 4.1 

21 

177 

+ 3.1 

+ 3.9 

16 

126 

+ 0.6 

- 2.8 

11 

208 

+ 3.8 

+ 3.7 

13 

148 

- 0.8 

- 0.2 

5 

245 

+ 11.9 

+ 0.6 

20 

167 

- 2.2 

+ 2.0 

2 

307 

+ 5.1 

- 0.2 

10 

182 

+ 2.8 

+ 3.0 


rA-+2.8; 

K = + 1.4 



rA = + 3.6; 

K = -0.5 



random velocities on the mean residual velocities of 
groups with few stars is considered, that such a close 
agreement between observed and computed velocities 
can be accidental. If the double wave swing of the 
observed velocities from positive to negative and back 
again to positive is not produced by a galactic rota¬ 
tion it must be duo to some cause which gives a sys¬ 
tematic trend of the velocities almost exactly similar 
to a galactic rotation. 

It is evident, therefore, that these rt)tational effects 
should be removed from the observed radial velocities 
in addition to the solar motion. Obviously this has 
been done in the solutions, and the remaining residual 
velocity, the true K term, is shown in the last column 
of Table I. Its value for the 93 BO to B2 stars 
brighter than 5.5 magnitude is + 6.8 km and for the 
corresponding 297 B3, B5 stars is +4.8 km per sec. 
It is therefore little different from CampbelFs value 
of +4.9 km per sec., obtained from practically the 
same stars. It has, however, completely vanished, at 
least well within the probable errors of the determina¬ 
tions, for the stars fainter than 5.5 magnitude. That 
is to say, while the application of the galactic rota- 
tixm to the reaidual velooitifis of the B stars has som- 


pletely eliminated the mysterious K term from the 
425 B stars fainter than 5.5 magnitude, this K term 
of about 6 km per sec. still persists for the 390 B 
stars brighter than 6.6 magnitude. 

It is obvious that all the early explanations of this 
K term as caused by errors of meaeurement, errors 
of wave-length, displacements due to physical causes 
or to the Einstein shift, or the later explanation pro¬ 
vided by the hypothesis of von Pahlen and Freundlich 
must fall to the ground, as it is inconceivable that 
these causes should not operate in exactly the same 
way and to the same degree for faint as for bright 
stars. To imagine any physical property of this uni¬ 
form class of B stars which depends only on the 
apparent biightness or, in other words, on the dis¬ 
tance from the sun, an insignifioant member of the 
stellar system only about one thousandth as lumiaous 
as the B stars, is to carry anthropoemitrio prejudices 
to an absurd degree. 

The explanation of the E term, therefore, must bS 
sought in some peculiar or systeioatie of ;^S0 

brighter B stars, or of certain groups of these 
It is well known that the B atm show 
terhag into gronpa in pbritten fbd it is 
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able to sappose there xoight also be some Bystematie 
trend in the motions of these same groups. In the 
subdivision of the stars brighter than 5.5 magnitude 
into longitude groups, advantage was taken of natural 
separations bo that these subgroups may be assumed 
to correspond approximately to the natural cluster¬ 
ing of the B stars. Some information in regard to 
Buch group motions may therefore be obtained by a 
compansou of the observed residual velocity <?, with 
the computed, o', of the two groups of stars brighter 
than 5.6 magnitude, which is given in Table III. This 
oomparisoD shows first of all no indication of the 
agreement so conspicuous in the fainter stars. This 


stars, that rA for the bright BO to B2 stars should 
be about +6 km and for the B3, B5 about +3 km. 
Further assuming the K term as half the computed 
values or -f 3 and + 2 km respectively and again com¬ 
puting velocities we get the columns Although 
without objective reality, they are still useful in indi¬ 
cating a possible representation of the velocities and 
showing that the groups mainly responsible for the 
high K term are those between 240° and 290° longi¬ 
tude. 

Thus the low and uncertain values of the rotational 
terra and the high values of the K term for these 
brighter stars are probably due to the high systematio 


TABLE III 

Comparison or Observed and Computed Velocities 
Stars brighter than 5.5 Mag. 




BO to B2 

Stars 




B3, E5 

Stars 


No. 

I 

Q 

o' 

q" 

No. 

I 

0 

o' 

0" 

.3 

33“ 

+ 18.3 

+ 7.0 

+ 6.3 

9 

355“ 

+ 1.6 

+ 4.5 

+ 4.3 

5 

04 

+ 3.3 

+ 5.2 

+ 1.6 

7 

12 

0.0 

+ 4.5 

+ 4.4 

7 

87 

+ 1.8 

+ 4.1 

-1.9 

10 

32 

+ 2,4 

+ 4.6 

+ 3.8 

0 

133 

- 0.3 

+ 5.0 

+ 0.7 

15 

49 

+ 2.0 

+ 4.8 

+ 2.5 

7 

162 

+ 2.5 

+ 6.9 

+ 6.2 

11 

68 

- 1.6 

+ 5.0 

+ 0.8 

14 

177 

+ 6.7 

+ 7.6 

+ 8.2 

11 

93 

- 0.3 

+ 5.2 

-0.6 

8 

2U3 

+ 11.2 

+ 7.0 

+ 7.B 

16 

117 

- 1.1 

+ 6.2 

-0,4 

10 

230 

+ 9.3 

+ 6.2 

+ 4.1 

15 

136 

+ 0.7 

+ 4.» 

+ 1.2 

5 

268 

+ 12.3 

+ 3.9 

-2.3 

18 

156 

+ 7.2 

+ 4.7 

+ 2.9 

10 

291 

+ 7.6 

+ 4.0 

-2.0 

20 

175 

+ 4.1 

+ 4.5 

+ 4.4 

4 

309 

-- 9.0 

+ 4.7 

-0.2 

12 

193 

+ 8.5 

+ 4.5 

+ 4.6 

11 

320 

+ 5.6 

+ 5.4 

+ 3.0 

22 

212 

+ 7.6 

+ 4.6 

+ 4.0 

13 

344 

+ 1.3 

+ 7.0 

+ 6.3 

21 

230 

+ 5.3 

+ 4.5 

+ 2.5 






24 

249 

+ 6.3 

+ 5.0 

+ 0.7 






25 

271 

+ 10.2 

+ 5.2 

-0.8 






24 

293 

+ 7.8 

+ 5,2 

-0.5 






19 

315 

+ 7.8 

+ 5.0 

+ 1.1 






9 

329 

+ 6.0 

+ 4.8 

+ 2.3 


Fa 

= +2.1; K 

= + 5.8 



rA 

= -0.4; 

K = +4.8 



ifl partly due to the relative nearness of the gtars to 
the Bun thuB making the rotational term small and 
indeterminate, but mainly to group or cluster motions 
of reoession of some of the southern stars. 

The great preponderanoe of relatively large positive 
observed velocities beyond longitude 200°, in tbe 
southem sky, provides an obvious reason not only 
fw the low vatues of rA but for the high values of 
& It ean be safely assumed from the agreement 
computed velocities for the 
n that there are positive rota- 
two groups of brfehter stars 
by tim distribution of the 
20^ be nmnied the relative 

ivith tbe fidbater 



recessional velocities, probably group or cluster mo¬ 
tions, of limited groups of the southern stars, mainly 
between galactic longitudes 240° and 290°. This is 
made more probable by the relative brightness and 
nearness of these stars, the BO to B2 stars in the 
above longitude limits being more than a magnitude 
brighter than the average, with a similar though 
smaller difference for the B3, B5 stars. 

There eon be no reasonable doubt, therefore, that 
the mysterious K term, this positive residual velocity 
of 5 km per second found by Campbell for the BO to 
B5 stars brighter than 6.6 visual magnitude, is due 
mainly to the high velocity of recession of limited 
gx^oht^f ^ ^ brightest B stars in the sl^ in galaotia 
Icvhg^dbl to 2M* in the VeUJiUpus region. 
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That this high exeeBs positive velooity appears only 
in these particular southern groups and ia absent in 
the northern groups of the brightest and nearest stars, 
and is also completely absent in all B stars fainter 
than 5.5 visual magnitude, shows conclusively that 
the mysterious K term has no particular relation to 
the B type stars, is not due to any physical displace* 
ment of the spectral lines or to erroneous wave¬ 
lengths and does not require the elaborate explanation 
of von Pahlen and Freundlich, but is probably caused 
entirely by an unsymnietrical distribution of the 
residual velocities, by a preponderance of high reces¬ 
sional group velocities in the Vela-Lupus region. 

The average peculiar motion of the B stars, the 
mean residual velocity without regard to sign, after 
the removal of the eiiects due to solar motion and 
galactic rotation, is found to be somewhat greater 
than that obtained by Campbell, and varies between 
D km per second for the bright B stars to about 
12 km for those fainter than the seventh magnitude. 
It is still considerably less than the average peculiar 
velocity of stars of other spectral' types, and tlie 
stars of the spectral class B0-B5 may be considered 
as relatively slow-moving stars, as having smaller 
peculiar or random velocities than any other spectral 
class. 

In conclusion, this investigation of the motions of 
the BO to B5 stars has shown that their general 
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residtud velocities, the velodties witti rotpeet to tha 
stellar system, agree very closely with those that 
would be produced by a rotation of the gaiaetie sys¬ 
tem around a very distant and massive center, 
increasing the probability of sa<di a rotation. It bos 
further shown that the excess positive residual of 
about 5 km per second found by Campbell and others 
has entirely disappeared, when the elfeets of the 
galactic rotation have been removed, for all the BO 
to B5 stars fainter than 5.5 magnitude. Although 
the K term still remains for the stars brighter than 
5.5 visual magnitude an analysis of the residual 
velocities shows conclusively that this final residual 
of 5 kms is mainly due to the high positive group 
or cluster motions of the brightest and nearest B 
type stars in the sky in the Vela-Lupus region and 
is no general characteristic of the B type stars as a 
tlass. Finally, the investigation has shown that the 
average residual random or peculiar motions of the 
BO to B5 stars varies from about 9 km for the 
brighter to 12 km per sec. for the fainter stars. 
While considerably higher than values previously de¬ 
duced, the peculiar velocities of the Bs are still less 
than those of any other spectral oIobs. 

It gives me pleasure to acknowledge the efTeetive 
collaboration of Mr. J. A. Pearce with the writer in 
the observation and measurement of the spectrograms 
and in the calculation of the results. 


ORGANIC EVOLUTION^ 

ITS PROBLEMS AND PERPLEXITIES 

By Dr. ALE§ HRDLI^KA 


Attke cosmogony, the greatest phenomenon in 
nature is organic evolution. 

There is no need any more of attempting to sub¬ 
stantiate this great process. Natural history teems 
with its evidence. And this evidence is so convincing 
that some scores of thousands of men of science, who 
represent the most critical minds of the present 
human society, arc without exception deeply convinced 
of its reality. 

Tills does not mean, however, that this most com¬ 
prehensive and complex subject is as yet well known 
in all its details, or understood. What the workers in 
natural sciences are deeply conscious of is the sub¬ 
stantiality of this all-pervading phenomenon. They 
further feel that gradually they are learning its ac¬ 
complishments, and some of its principles. But they 
are also deeply aware that they are still far from 
knowing all its details or processes and especially far 
from comprehending its essential causes and signifi¬ 
cance. 

1 Address of the rodring president of the Washington 
Academy of Boienees, Washington, January 14, 1939. 


Let us survey briefly some at least of the dark areas 
of the field and some of its perplexities. 

We may as well begin by trying to define evolution 
—and we are at once in serious difficulties. 

There have been many attempts at such a defini¬ 
tion; they have all failed. How even now tb^ fail 
may be appreciated from two of the latest attempts. 

For H. S. Jennings (1928), ^'The doctrine of or¬ 
ganic evolution is the doctrine that animals and plants 
are dowly transforming, producing new kinds’'; while 
for David Starr Jordan (1928), evolution is merely 
“the universal process of orderly change.” How in¬ 
adequate are these expressions, how partial; yet it 
seems impossible for the present to do much better. 

The fact is that the totality of the great subject is 
not yet graspable. Every worker sees it mainly from 
his angle, while the phenomenon as a whole is as eom^ 
prehensive as that of life itself—the two may even bo 
synonymous, or one the discharge of the othar. 

An approach towards the understan^ng 
evolution lies neeessazily in 
dye neseurcb and study; 
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moiiiEeBMioiw throitgli time, a£ its proceseoB to-day; 
and oa the basis of these of its laws and principles. 

As matters stand now, what seem to be the more 
obvious of such laws or principles 1 

The first such apparent law seems to tell us that 
every organic unit has and can be derived only from 
a closely related previous unit. This is the principle 
of related parentage. It is a much more important 
principle tliau may at first be appreciated. It implies 
that there are no new without previous closely related 
forms. There are mutations but no free saltations, 
no unconnected origins, This law, if it proves fully 
to be such, implies the principle of organic continuity, 
of the continuity of the organic witli the suborganie 
world, and of the continuity of this with the inor¬ 
ganic. And it implies the great principle Of heredity 
or transmission of the bulk of parental characters. 

The next fundamental!ty is that every organic unit 
differs congenitally more or leas from every other unit, 
and that such differences tend to be transmitted to the 
progeny. These ore the important laws or principles 
of variation, and of inheritance of new characters. 

The inborn variations of characters—physical, 
physiolo^ioal or mental—differ in their value to their 
hearer. Under given environmental or individual con¬ 
ditions some may be favorable, some effectless and 
some unfavorable to the organism. In the long run, 
the units or groups with favorable variations will tend 
to prevail—which is Darwin's famous, and now as true 
as ever, principle or law of natural selection. 

Every organic unit is plastic or impressionable, and 
reactive or accommodable. Use and disuse of parts 
or the whole, and environmental agencies, cause alter¬ 
ations that, if the causes persist long enough, will pass 
from temporary to habitual, and eventually to perma¬ 
nent changes that will be inheritable. The principles 
here involved or© adaptation and the fixing of adap¬ 
tations. The latter is the main and undoubtedly cor¬ 
rect principle of Lamarckism and nco-Lamarckism. 
It is not opposed to but cooperative with natural se¬ 
lection and other factors of evolution. It should more 
properly be known, however, as the fixing of adapta¬ 
tions, rather than by the old tenn of ^^inheritance of 
acquired characters,” 

And a progression or differentiation of a filial 
group, with the additional aid of the important fac¬ 
tors of sex, hybridization, isolation, etc., until every 
iicioniber of it can be distinguished from those of the 
parental group, and until a return to the parental 
^oup becomes impossible (A, H.), constitutes specia- 
tion or particular evolution. 

So far, all is relatively easy sailing, and in well- 
traveled waters. The processes involved are, in the 
fairly understandable. There is thus some 
grasp of w^t may be designated especial, individ- 
OT parii 


But when we contemplate the organic world as a 
whole and from its beginnings, we are confronted 
with a far greater phenomenon, which is a general 
progressive evolution. 

Here is something immeasurably more difficult to 
oompi'ehend. It is no less than the sequential forma¬ 
tion, the systematic building up, of the entire organic 
kingdom. And its causes and meaning are elusive. 

What is that something that has led to the develop¬ 
ment of organic forms from the inorganic, and that 
within the organic realm has led unceasingly to 
progress in diversity, complexity, sensibility, effective¬ 
ness, imtil there was reached the culmination in a 
genus of creatures that are self-conscious, rationally 
directive, relentlessly striving for more knowledge, 
power, for co-oreation even—the creatures we know as 
the humans f 

This general progressive evolution may really be 
likened to a double-stemmed vast tree, rooted in the 
suborganie matter and the inorganic earth. One of 
these stems represents the vegetal, the other, statelier, 
the animal kingdom. As this latter stem, which con¬ 
cerns us more especially, grew upward, innumerable 
branches of it withered and were shed off, but the 
main stem never ceased rising and branching anew, 
until it reached the present highly difftarentiated crown 
and its human summit. 

Here is before us an all-pervading something in liv¬ 
ing nature to which to apply the terms of accidental 
or incidental would be utterly trivial and absurd. Yet 
if not such then whatT Then it must have been in¬ 
evitable, and somehow predetermined in the organiza¬ 
tion of things. General organic evolution con only 
be, it seems, nature's function, resultant from nature's 
own potentialities, oiganization and evolution. 

But we know very little as yet about these basic 
potentialities, organization and evolution. 

General organic evolution, we feel strongly, is as 
natural a process as is the particular evolution of in¬ 
dividual varieties and species. There is no indication 
within the process of anything except the natural. 
But ‘^nature” (which may perhaps be crudely and 
somewhat metaphorically defined as the earth with all 
it stands for fertilized by the sun and the rest of the 
universe), in the light of organic evolution, assumes 
far greater riches and importance than it has hitherto 
been credited with. 

We may now proceed to some of the more detailed 
problems and perplexities of the subject. 

We may as well begin with the term “evolution.” 
Is this a correct or the best term for the great process 
under consideration t 

(1) The word “evolution,” it is well known, means 
merely unraveling, unfolding. This would imply that 
all the potentialities, all the eventual results, of or¬ 
ganic evolution lay ahready fixed in the most ancestral 
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units of the living kingdoms, in the earliest cells, and 
even in their predecessors. 

General organic evolution under such conditions 
would be merely general ontogeny. If these concepts 
arc followed far enough they lead to the absurd. The 
incongruity of the term “evolution” has been felt by 
many workers. There arc tliose who prefer the term 
“transformism,” winch falls short. Morgan has 
coined “emergent evolution,” which does not improve 
inatters. Osborn suggests “creative evolution,” which 
obscures ratlmr than clears. There is but one term 
that would appear adequate to the speaker. In har¬ 
mony with “cosmogony,” general organic evolution, 
the greatest of organic phenornenn, deserves the term 
of “biogeny.” 

(2) Did organic evolution begin with a cellf We 
used to believe it. Many who perhaps have not had 
the chance to go more intensively into the subject be¬ 
lieve it still. But those who know the cell can not 
believe that the cell is the beginning of organic life. 
The cell is already a great accomplishment in organic 
evolution. It is a little cosmos of its own. It is ex¬ 
tremely comi)lcx and full of highly differentiated 
activities. It is a carrier of all sorts of ancestral 
things. It would seem that a long road in biogeny had 
already been covered when there w^as reached the first 
fuU-fiedged cell. 

To day it is known, moreover, that there are whole 
classes of ultra-microscopic existences which seem to 
behave like living beings and produce definite lines of 
results. There are a number of them already known, 
as shown recently by Flexnor, in pathology, and there 
are probably many others in nature, non-pathological 
and perhaps, as in the case with many micro-organ¬ 
isms, even helpful. Shall these ultramieroscopic 
somethings be called cells? They seem too minute to 
deserve such appellation, too minute to possess the 
regular coll characters. If they arc organic units, 
they are units of a lower order than that of the cells 
proper. They disclose what may be designated as a 
suborganic kingdom. These suborganic existences 
must be derived from something still simpler which, 
it would seem, could only be peculiar aggregates of 
organic molecules. And such aggregates of mole¬ 
cules would constitute the last link between the or¬ 
ganic and the inorganic world. Much of this is still 
hypothetical, but progi'essing studies on the colloids, 
ferments, enzymes, viruses and other substances are 
yielding many suggestions. 

(3) Has origin of organic life taken place but 
once, or has the earth indefinite capacities in this di¬ 
rection f 

Are there possibilities of the arising of new classes 
of organisms and perhaps of new lines of evolution t 
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It would be wrong to deny cither of those proposi¬ 
tions. 

It is impossible to deny a continuous potency of 
nature to produce from the inorganic the suborganic, 
and from this the organic. But it is impossible as yet 
to show this, to prove it. 

Sometimas we are confronted with the statement 
that there can not be any new “creation” for nothing 
of that sort has ever been witnessed. To this may be 
replied that a new suborganic or inorganic object 
would have, under present conditions, practically no 
chance of surviving. The world throughout is filled 
with forms that are eager for food. What chance of 
survival under such conditions would have a new lim¬ 
ited generation of beingsT That there is a possibility 
of such a development can not be denied. There may 
even be felt some apprehension. There might arise 
new scourges. Perhaps some of the scourges of the 
past could be explained thus. But even if tliis hap¬ 
pened at this moment, a recognition of the new form 
as such would be exceedingly difficult. 

It is quitch probable that the biogenic powers of 
nature are still potent enough to produce new primor¬ 
dial forms that, if conditions were favorable, could in 
time develop into recognizable new phyla, but they 
could prevail only if sufficiently numerous and destruc¬ 
tive to overcome already existing interfering forms. 

As to whether any new major lines of organic 
beings may still develop, it seems impo.ssible either to 
deny or assert. These processes are very gradual 
and observations of them are very difficult; and belief 
or disbelief alone count but little. 

(4) Does evolution proceed in all organisms, and 
does it proceed with imything like n definite rate as to 
timef 

All organisms are known to be impressionable. 
There is no organism that can not be affected by new 
stimuli or by changes of the old influence that acted 
upon it. So long a.s these conditions exist, so long 
will there be a capacity of further development, a 
capacity of evolution. It all depends upon the stimuli 
as to whether an organism will or will not evolve any 
further. 

As to the rate at which organisms evolve, that, it is 
definitely known, differs greatly. There are organisms 
.such as the medusae, ants, many other insects, some 
moHusks and still others that are known to have 
changed but little since the Cambrian, the Devonian 
or the earlier Tertiary times. On the other hand 
there are forms, of which men is one of the beet 
examples, that have changed rapidly even since the 
last ice invasion. The rate of evolntion therefore dif¬ 
fers widely. There seems some possibility of an ex¬ 
planation of these differences. When an organidmy 
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even man himself, gets folly or nearly fully adapted 
to its environment, then, until something new hap¬ 
pens, some new factors come into play, that organ¬ 
ism will simply keep on, like a light that keeps burn¬ 
ing evenly, But turn on a greater supply of oxygen 
ior fumiah some other suitable stimulus, and the light 
will flare up with renewed life and activity. The rate 
of evolution in any given organic line is commensurate 
with the Influences that act upon such line. 

(5) Does evolution ever reverse itself? 

Hci’c is a problem which does not seem to be diffi¬ 
cult to iinawcr. There is no case known in which a 
fully developed species has reverted to an ancestral 
species. But single parts, and even wlioie variants, 
can and do revert. And a progress in efficiency may 
be nocoinpanied by simplification of structure. Some¬ 
thing of this nature seems, for example, to have hap¬ 
pened in the diatoms. 

The differontiation in given phyla or organisms is 
led by what may he termed the chief object of such 
organisms. The structural parts accommodate them¬ 
selves to this chief requirement. The accommodation 
may be partly by growth, partly by simplification. 
And simplification is effected by degeneration of use¬ 
less or interfering pails and their eventual elimina¬ 
tion. Man is full of examples of all this. The liv¬ 
ing system does not favor anything that has ceased 
to be u.seful, whether it is an indolent human brain or 
an effete appendix; it weakens, reduces and eventually 
eliminates in one way or another, 

(6) What are the relative roles of mutation, or 
sudden jumps in evolution, and of gradual changes! 

When de Vries discovered mutations in his Oeno- 
tlierae, it seemed as if a new principle had been dis¬ 
covered in organic developments. To-day, when 
looked at more soberly, it is perceived that mutations 
and the more gradual changes ore merely differing 
ytepH, differing rates, of the same process, except 
where mutations may be accidental, as they are time 
ntid again duo to poisons, rays and mechanical causes. 

Mutations, as seen to-day, are nol, as desirable as 
more gradual changes, Tliey demand much greater 
accommodation of the organism to them, which may 
not always be “healthy” or even po«.sible. A muta¬ 
tion may be of such a nature as to demand a sub- 
f^tantial change of the organism. Accommodations 


to lesser changes are always easier. But mutations 
are not changes of a distinct order. 

(7) In ob.serving general organic evolution, do we 
perceive in the species, genera, families, orders, king¬ 
doms anything like life cycles! 

The life cycle, in its essentials, is a universal attri¬ 
bute of polycellular, if not all, organisms. It is some¬ 
thing very fundamental and general. Is it limited to 
individuals—or does it extend also to the species and 
higher groups! 

Some observers are inclined to see such group life 
cycles [e.g., in mollusks), and to explain it as in the 
individual by a progressively diminishing capacity of 
oxidation. 

It is impossible to say as yet anything definite on 
this point. There are slowly growing indications to 
the effect that there are in nature factors that act 
.simultaneously on whole gi'oups, whole varieties, whole 
species, and that such groups behave in unison, as 
sorts of superindividuals. But all thLs, as so much 
of what preceded, is still full of uncertainties and can 
be decided only by future investigations. We sen.se 
that there is something in this direction but can not 
yet bo sure. 

(8) The last problem I am able to approach in the 
time available is one that is es.sentinlly human. How 
far can man hope eventually to control biogeny— 
biogtmy of plants and animals, biogeny of his own 
genu.s! 

The promise is warm, if not yet glowing. We arc 
gradually learning the ways of nature, and how to 
use its powers. There is a steady advance also in 
understanding as to what is and what is not desir¬ 
able. Nature’s chemical and physical laboratories, a.s 
well aa our own, are ever more effectively at our dis¬ 
posal. Genetics and experimental science are already 
trying their hands in the biogenic fields, with as yet 
not large but growing re.sults, W^hen man shall have 
reached .so far in knowledge as clearly to distinguish 
the right ways, tlie means to proceed along these will 
soon follow. With the advance in the scientific 
knowledge of nature there c^n be sot no limit to man’s 
possibilities. He may confidently bo expected to be¬ 
come an enlightened coworker with nature. But tliis 
will not be greatly achieved in our nor yet the next 
generation. 


OBITUARY 


memorial to professor EDWARD S. 

MORSEi 

From a Japanese friend I have notice of on event 
which may be of interest to the readers of Soibnob 
who knew the late Professor Edward 8. Morse. The 

1 We learn with regret that the author of this contri' 
oution died suddenly on January 28. 


following is in part adapted from the account which 
appeared in the Japan Advertiser early in November. 

On the afternoon of Sunday, the third of last 
November, some two hundred scientists and scholars 
assembled at the shell-mound near the station at 
Omori for the ceremony of unveiling a monument in 
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honor of Morse, and in oommemoration of the fact 
that the mound was the cradle of archeological and 
anthropological studies in Japan. 

It will be remembered that Morse went to Japan 
for the first time in 187'' As he passed Omori on 
his first journey to Tokyo from Yokohama where he 
had landed^ he recognized a shcll<mound such as he 
had often investigated along the coast of Maine and 
elsewhere. He found that the significance of such 
heaps of shells was quite unknown to the Japanese, 
and that nothing of the kind in Japan had been 
noted by any foreign observer. With characteristic 
enthusiasm, ho began investigating the Omori mound, 
and speedily identified it os a prehistoric kitchen 
midden. This investigation was the first of its kind 
in Japan; Morse’s publication of it was the first of 
a series of archeological studies issued from the Im¬ 
perial University, and the collection of implements 
and pottery from the Omori mound, arranged by 
Morse, was the beginning of the archeological collec¬ 
tions in the Imperial University and in the Imperial 
Museum in Tokyo. 

The monument which commemorates all this is in 
the form of a great stone slab, eight feet by five, 
upright upon one of its long sides, and inscribed 
“Omori Shell-Mound” in Chinese characters large 
enough to be read from the passing trains. In the 
middle of the upper long side is a granite jar shaped 
like the typical vessels found in the mound. It 
stands on a plinth above on inscription in honor of 
Morse and his contribution to science in Japan, 

The memorial inscription was composed by Dr. 
Chiyomatsu lahikawa, professor emeritus at Tokyo 
Imperial University, who was Morse’s interpreter 
in the early days and one of his students. Asso¬ 
ciated with him in planning for the monument were 
two other students under Morse—Professor Chujiro 
Sasaki, of the Tokyo Imperial University, and Pro¬ 
fessor Tomotaro Iwakawa, of the Tokyo Higher 
Normal School—and a number of his friends of 
later years. The cost of the monument was borne 
by Mr, Hikoiehi Motoyaina, and it was designed by 
Prince Oyama, Dr. Arisaka and Mr. Sugiyama. 

It may also interest the readers of SoncNca who 
esteemed Morse to know that at the Museum of Fine 
Arts in Boston, where for the lost thirty-three years 
of his life he was keeper of the Morse Collection of 
Japanese Pottery, the Edward S, Morse Memorial 
Fund was established in 1927-28 through the gener¬ 
osity of a large number of his friends. The income 
of that fund is used to augment the collections of 
pottery in the custody of the department of which 
Morse was a member, and the purchases made from 


it are difttLnguisbed as b^ongiag to the Edward 
Morse Memorial Collection, 

F. S. KXBflHAW, 
Keeper of Chinese Cer 0 miee 

RECENT DEATHS 

Db. William H. Nichols, chairman of the board of 
the Allied Chemical and Dye Corporation, past presi^ 
dent of the American Chemical Society, the Society 
of Chemical Industry and llie Eighth In^^*^ -nay oh „ 
Congress of Applied Chemistry, know 
on the metallurgy of copper and in 
istry, died in Honolulu on Februar;*" industrial ^ 
was seventy-eight years of age, f * 

Db. John Howard Appletok, p\ 
of chemistry at Brown University, dfofessor eraeri s 
18 at the age of eighty-six years. February 

tired in 1914. V. Appleton re- 

Db. WiixiAM Otis Beal, for sevotu 
member of the faculty of the Universit/®?” T 

sota, and recently chairman of the departinerJ^ 
tronorny, has died at the age of fifty-six year.s. ^ ^ ^ 

Dr. Guy L. Notes, dean of the school of mediciL 
of the University of Missouri, died on February 4. 
He was fifty-seven years old. 

John N. Cobb, dean of the College of Fisheries at 
the University of Washington, Seattle, died on Jan¬ 
uary 13 at the age of sixty-two years. 

Max Latshaw, Ph.D. (Johns Hopkins), died sud¬ 
denly in Berkeley, California, on January 23, aged 
thirty-seven years. At the time of his death he was a 
research chemist on the staff of the Shell Development 
Company. 

Dr. Robert Fulpord Rtjttan, emeritus dean of Uie 
faculty of graduate studies and research at MeGill 
University, died on February 19. He was seventy- 
four years old and had retired last year, after having 
been associated with T'e bnivorsity since 1886. Ho 
formerly was director of the Canadian Advisory 
Council for Research. 

Dr. James Matthews Doncan Scott, professor of 
physiology in the University of Saskatchewan, died 
at Saskatoon on January 28. 

Edwin Tulley Newton, F.R.S., until his retii^ 
ment in 1905 paleontologist to the British Geologd^ 
Survey and to the Museum of Practical Geology, 
lA>ndon, died on January 28, within four months of, 
completing his ninetieth year. 

The death is also announced of Dr. George Goudi6 
.Chisholm, Edinburgh, known for Im work on gmig* 
raphy, at the age of eighty years. 
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SCIENTIFIC EVENTS 


the university op CALIFORNIA 
ECLIPSE EXPEDITION 

[ 

i Ih answer to a request by the University of Cali- 
Komia that the army air service cooperate with Lick 
pbservatory in observations of the total eclipse of the 
kuii^ which will be visible in California on April 28, 
President W. W. Campbell has received word from 
the United States army liendquarters in San Fran¬ 
cisco that the requisite type of plane is available, and 
that such cooperation will be gladly offered. 

Tentative plans call for the services of one plane at 
an altitude of not less than 10,000 feet, over Napa 
Valley, between Napa and St. Helena, and perhaps of 
another plane equipped to take moving pictures of the 
eclipse shadow and of the eclipse itself. 

In explanation of the cooperative plan, President 
Campbell says; 

The purpose of the airplane plan is to carry the ob¬ 
server well above the highest clouds which might be in 
the way of eclipse observers located on the earth's sur¬ 
face. The total phase of the solar eclipse will last not 
more than one or two soconda. The shadow of the moon 
on the earth's surface will be not more than one half or 
five eighths of a mile in width, and for an observer to 
locate his observing station where the shadow of the moon 
in its rapid northeastern travel will pass directly over him 
and give him the second or two of totality, will bo diffl- 
cult, and it is quite likely that the slight uncertainties in 
[our knowledge of the precise position of the moon will 
I leave many intending observers a little too far north or a 
f little too far south to have the shadow pass over them. 

The sky will not be very dark at the instant of totality 
because the moon will succeed in just a little more than 
covering the sun's image. I should guess that the ob¬ 
servers who are fortunate enough to find themselv(js for a 
second or two in the shadow of the moon could read fine 
newspaper print about as easily in the open air as they 
would a minute or two before sunset on a clear day. This 
estimate, however, is very uncertain, but there will be no 
difficulty whatever in reading ordinary newspaper print 
at the time and place of totality. 

The univoraity is now preparing an observing sta¬ 
tion to photograph the eclipse from the earth’s sur¬ 
face near Camptonville, Yuba County. This expedi¬ 
tion, which will bo under the charge of Dr. J. H. 
Moore and Dr. D. H. Menzel, is financed by William 
H. Cwker, of San Francisco, chairman of the regents 
of the university. 

The piano to be used for high altitude observations 
be of the open cock-pit type, of such construction 
that the upper wing will not interfere with the view of 
the observer or of the pilot. For a few moments be- 
an4 after the eclipse, the plane will fly in tbo 
in wbi^ the shadow moves, northeastward, 


in order to increase the length of time that the total 
eclipse may be viewed, by a little period. 

It is suggested that there might be some interest in 
the taking of moving pictures of the eclipse, as also 
of the shadow on the ground, providing that it has 
edges sharp enough to be defined. In spite of the fact 
that maps have been prepared, showing the calculated 
path of the eclipse as accurately as possible, President 
Campbell points out that there is a possibility, though 
hardly a probability, that the shadow may be missed 
in spite of all precautions. 

BUILDINGS OF THE YALE SCHOOL OF 
MEDICINE 

A GiFC to Yale University of $400,000 from the 
General Education Board for the completion of the 
Clinic Building on the grounds of the New Haven 
Hospital, which is affiliated with the Yale School of 
Medicine, was announced by Dr, M. C. Wintemitz, 
dean of the Yale School of Medicine, in on address to 
the alumni on February 22. This sum supplements 
the gift of $2,000,000 made by the same board a year 
ago for construction purpo.ses and makes possible the 
completion of both the Medical and Pediatrics Lab¬ 
oratory and the Clinic Building. 

The Medical and Pediatrics Laboratory is now 
under construction. It will be connected on every 
floor with the new Raleigh Fitkin Memorial Pavilion, 
to be opened on March 1, and with the isolation 
pavilion. Excavation for the Clinic Building has been 
completed and the foundation is going in. The struc¬ 
ture will be six stories high and will contain adminis¬ 
trative offices, kitchens, dining rooms, storage, linen 
rooms, history rooms and pharmacy for the entire 
group, ns well as examining and treatment rooms for 
out patients. The Medical and Pediatrics Labora¬ 
tory will contain offices, laboratories and teaching 
facilities for those men on tlie stuff concerned with 
non-operative therapies. There are now lacking only 
four units for the complete modernization of the New 
Haven Hospital group. These are the ward paviUona 
for surgery, disease.s of women and contagious dis¬ 
eases, and the pavilion for .semi-private beds. 

The need for the further development of the site oi 
the Sterling Hall of Medicine was also presented by 
Dr. Wintemitz, It is proposed to extend the wing of 
the Sterling Hall of Medicine to Oak Street and to 
provide in this extension quarters for the psychobiol¬ 
ogy unit under Dr. Robert M. Yerkes, as well as in¬ 
creased facilities for the department of physiology, 
especially for the work in neurophysiology to be con* 
ducted by Professor John F. Fulton and Professor J, 
G. Dusser de Barenne, who have recently been ap- 
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pointed to the staff. It is also proposed to include 
here gymnasium, squash courts, club rooms and 
locker rooms for tlic faculty and student body con¬ 
nected with the Institute of Human R^dations and the 
medical g^oup. Dr. Wintemitz stated that a further 
need which is being considered is that of a dormitory 
to be erected on property already owned by the uni¬ 
versity for the use of students connected with the 
Human Welfare Group. 

In speaking of developments since the Institute of 
Human Relations was established a year ago, Dr. 
Win tern itz stated that great j) regress had been made 
in the selection of personnel for strengthening already 
well-organized units nfBliated with the institute. The 
institute, he said, will serve as a dynamo and assem¬ 
bling plant for those university organizations con¬ 
cerned from the view point of resc^areh, teaching or 
treatment witli problems of human well-being. The 
effectiveness of the institute therefore depends upon 
the strength of the associated units and the program 
during the past year has been designed for the devel¬ 
opment of these associated interests. 

Construction of the Institute Building, for which 
$2,000,000 was given by the Rockefeller Foundation 
and the General Education Board, is now well under 
way. It is expected that the building will bo ready 
for use at the opening of the next academic year. It 
will house the department of psychiatry and mental 
hygiene, the graduate divisions of psychology and of 
the social sciences, and the child development work 
under Dr. Arnold Gesoll. 

TRIBUTE TO THE WORK OF MR. C. DAVIES 
SHERBORN 

The following communication has been sent to the 
directors of the British Museum of Natural History, 
London: 

At the seven hundred and forty-second meeting of the 
Biological Society of Washington on January 11, 1930, 
the following resolution was passed expressing the so¬ 
ciety's appreciation of the long-continued bibliographical 
work of C. Davies Hherhorn. 

WiiEREAH, (/harles Davies Sherborn, through his bib¬ 
liographical researches, has made contributions of such 
outstanding importance in tho field of zoology; and, 
Whereas, Ho has by continued and painstaking en¬ 
deavor placed in the hands of his fellow-workers in the 
Index Animnlium^^ an instrument of great useful¬ 
ness; and, 

Whereas, lie 1ms made other notable eontributions 
such as a Bibliography of the Foraminifera^* and an 
* ‘ Index to tlic Genera and Species of the Foraminifera" 
and a Catalogue of British Fossil Vertobrata, ^ ^ and 
other similar works; therefore, bo it 
Ke^olved, That tho Biological Society of Washington 
extends to Charles Davies 8herV>orn its appreciation and 
recognition of the service he has rendered to his follow- 
workers in science. 

The members of the Biological Society of Washington 
desire you to convey to Mr. Sherborn their most cordial 


greetings for his health and prosperity and wish to as¬ 
sure him of their continued interest in and appreciation 
of tho value to science of the bibliographical work on 
which he is engaged. 

A. Wetmore, 

President 
W. H. White, 

Corresponding Secretary 

NATIONAL RESEARCH FELLOWSHIPS IN 
THE BIOLOGICAL SCIENCES 

The Board of National Research FellowshipH in 
the Biological Sciences, which includes within its 
scope the fields of anthropology, psychology, botany, 
zoology, agriculture and forestry, held its first meet¬ 
ing in 1J130 on February 7 and 8, and made ten re¬ 
appointments and twenty-four new appointments for 
the academic year 1930-31, as follows: 

Reappointments 
For Domfustic Study 
Frederick Bemheim—zoology 
Oarleton S. Boon—anthropology 
Eileen W. Erlauson—botany 
G. LaVerne Freeman—psychology 
Anna H. Gayton—anthropology 
1). A. Johansen—botany 
T. J. B. Stier—zoology 

For Study Abroad 
Donald Keith Adams—psychology 
Paul B. Gast—forestry 
Dietrich C. Smith—zoology 

New Appointmeni'S 
For Domestic Study 
O. D. Anderson — psychology 
George S. Avery, Jr,—botany 

G. W. Beadle—agriculture 
Harold W. Beams—zoology 
Aldon S. Crafta—botany 

L. W. Geller._.ann—psychology 
F. L. Howard—botany 
W. E. Lammorts—botany 

H. K. Meyer—zoology 
Dorothy K. Postle—psychology 
Daniel Raffol—zoology 

Hugh M. Raup—lx)tany 
T. C. Schneirla—^psychology 
Eleanor H, SI if or—zoology 
C. V. Smytho—biochemistry 
Olive Q. Stull—zoology 
J. H. Tifldn—^psychology 
T. Elliott Weier—lyotany 
Gone Weltfish—anthropology 
John S. Yerakis—psychology 

For Study Abroad 
F. R. Immer— agriculture 
W. M. Krogmau—anthropology 
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C. H, MeCoiin«ll—soology 
L» T. Steiger—agriculture 

The second meeting for further appointments for 
1930*31 is planned for about May 1 and 2, and ap- 
plicatiorifi for oonsideration at this meeting should be 
filed not later than April and earlier if possible, 
information and application forms may be obtained 
from the secretary, Board of National Eeaearch 
Fellowships in the Biological Sciences, National Re¬ 
search Council, Washington, D. C. 

Frank R, Liijl.ie, Chairman 

THE INTERNATIONAL ANATOMICAL 
CONGRESS 

The chairman of the American committee, Pro¬ 
fessor C. R. Stockard, has received the following 
general plan of arrangements for the International 
Anatomical Cazigress to be held in Amsterdam next 
summer. 

The opening ceremonies of the congress will take 
place on Monday, August 4. From Tuesday to Fri¬ 
day, the mornings will be devoted to sessions for the 


presentation of the scientiflo program, and the after* 
noons to demonstrations. 

During the congress there will be an official recep¬ 
tion by the municipality of Amsterdam, and another 
general reception. The usual dinner of the congresa 
will also be arranged. An excursion to several near¬ 
by places of interest is planned for members on 
iSaturday, August 9. 

The secretaries of the live associated national 
anatomical societies will receive the titles of communi¬ 
cations and demonstrations from their respective 
members, and from these several lists of communi¬ 
cations the deduite program is to be arranged. 

There will be exhibits of scientific apparatus, 
microscopes and materials by the manufacturers from 
various countries. 

Further particulars, with lists of hotels, etc., will 
be sent out as soon as armugeinents are completed, 
and those expecting to attend the congress may ar¬ 
range to make hotel reservations through a local com- 
nuttee. 


SCIENTIFIC NOTES AND NEWS 


The Henri Poiucar^ Medal of the Paris Academy 
of Sciences has been awartled to Louis do Broglie for 
his work on wave mechanics. 

On the occasion of the annual obsi'rv'ance of George 
Washington’s birthday by the University of Penn¬ 
sylvania, the honorary degree of doctor of laws was 
conferred on Dr. Theobald Smith, w^ho recently re¬ 
tired as director of the department of animal pathol¬ 
ogy of the Rockefeller Institute at Princeton Univer¬ 
sity. 

*‘The New York Fajomerb/’ an organization of 
those interested in the advancement of agriculture, 
has established a medal to be awarded from time to 
time for outstanding achievement in agriculture. The 
first award of this medal was made in New York City 
on Jaiiuary 21 to Dr. L. 0. Howard, for more than 
fii’ty years connected with the Bureau of Entomology 
of the Department of Agriculture. 

Dr. Curtis F. Maruut, chief of the soil survey of 
the Bureau of Chemistry and Soils of the U. S. De¬ 
partment of Agriculture, has been awarded the Cul- 
ium Geographical Medal, conferred by the American 
Geographical Society in recognition of services of 
siHicial distinction in the field of exploration and geo¬ 
graphic research. The presentation was made in New 
York City on Febniary 26 at a banquet of the society. 
Major-General George W. Cullum, president of the 
American Geographioal Society from 1877 until his 
in i 89 g^ eatabliahed the award which bears his 


name. The first award Wixs in 189(), to Admiral Rob¬ 
ert E. Peary, discoverer of the North Pole. Among 
others receivbig it have been Fridtjof Nansen, Sir 
John Murray, Robert Scott and Sir E. H. Shackle- 
ton. Dr. Marbut’s studies and classification of the 
soils of Europe, Africa, South America and North 
America have furnished an important contribution to 
the soil geography of the world. 

The gold medal of the Chicago Geographical So¬ 
ciety has been awarded to Rear Admiral Richard E. 
Byrd, for his flight over the South Pole and his con¬ 
tributions to the geographical study of the Antarctic. 
The Helen Culver gold medal was awarded to him 
by the society following his flight over the North Pole 
in 1926. Captain Roald Amundsen, discoverer of the 
South Pole, was the only other recipient of both 
medals. 

Processor F. Paul Anlerson, deaji of the college 
of engineering at the University of Kentucky, was 
awarded the first gold medal of the American Society 
of Heating and Ventilating Engineers at its recent 
Philadelphia meeting. The medal will be given annu¬ 
ally to the member of the society “whose work or ser¬ 
vices performed in the field of boating and ventilating 
or air conditioning are outstanding,” 

Professor E. A. Allcutt, of the department of 
mechanical engineering, University of Toronto, has 
been awarded n Herbert Akroyd Stuart Prizo for his 
paper entitled, “Further Tests on a Two-stroke Cycle 



238 


sommjs 


Oil-engine,” whieh was published in the Proceedings 
of The Institution of Mechanical Engineers, London, 
The prize was offered for the best paper published in 
the Proceedings within the past throe years on the 
general subject of “The Origin and Development of 
Heavy Oil-engines." 

Dr. Marston Taylor BogRrt, professor of organic 
chemistry at Columbia University, was elected a for¬ 
eign member of the Koyal Society of Sciences of 
Bohemia at its recent January meeting. This organi¬ 
zation is the oldest of the Czechoslovakian learned 
societies, and one of the oldest in central Europe, 
having been founded in the year 1770 by Czech 
noblemen. 

Thk Rivers Memorial Medal for 1929 has been 
awarded by the council of the Royal Anthropological 
Institute to Mr. J. H. Hutton, of the Indian Civil 
Service, for hia services to anthropology in the field 
in Assam. 

Dr. J. G. Davidson, manager of chemical sales of 
the Carbide and Carbon Chemicals Corporation, New 
York City, has been elected chairman of the New 
York section of the American Chemical Society for 
1930. Ho succeeds Professor R. R. Renshaw, of New 
York University. 

Db. Robiort a. liABPKR, profcssor of botany at 
Columbia University, and Dr. Henry Hurd Rusby, 
dean of the Collfjge of Pharmacy, will retire at the 
cloao of the academic year. 

Dr. Joseph S. Ames was officially inducted with¬ 
out ceremony into the presidency of the Johns Hop- 
kina University at the Commemoration Day exercises 
on February 22. Dr. Frank J. Goodnow, president 
emeritus, received the hoiioraiy degree of doctor of 
laws. 

Dr. Harry Woodburn Chase, presidem of the 
University of North Carolina, has been elected presi¬ 
dent of the University of Illinois to succeed Dr. David 
Kinley, who retires at the close of the academic year. 
Dr. Kinley has been president of the university for 
the last ten years and is now sixty-seven years old. 
Before going to the Univci'sity of North Carolina 
Dr. Chase was professor of psychology at Clark 
University. 

Dr. Francis P. Gaines, president of Wake Forest 
College, North Carolina, has been elected president 
of Wa.shiiigton and Lee University to succeed Dr. 
Henry Louis Smith, who has become president 
emeritus. 

Claude Burton Hutchison, professor of agricul¬ 
ture and director of the Giannini Foundation of Agri¬ 
cultural Economics of the University of California 


baa been appointed dean of the College of Agii<m!taiie 
and director of the Agrtoaltural Experiment Station. 
Howard Eoss Tolley, asaiatant chief and director of 
research in the Bureau of Agricultural Eoonotnica of 
the U. S. Department of Agriculture, has been ap¬ 
pointed assistant director of the Giannini Foundation. 

C. A. Donnel Senior, meteorologist at the Weather 
Bureau, Chicago, has been appointed to succeed the 
late Professor Heniy J. Cox. 

Paul D. Kelleter, at present administrative as¬ 
sistant to the Federal Farm Board, is announced as 
the new conservation director of the Wisconsin con¬ 
servation commission. 

Dr. Warren M. Sperry, assistant professor of bio¬ 
chemistry in the School of Medicine and Dentistiy at 
the University of Itochester, has been appointed as¬ 
sistant professor of chemistry, assigned to pediatrics, 
at the College of Phy.sicians and Surgeons of Colum¬ 
bia University, and director of chemistry to the 
Babies' Hospital. 

Dr. Robert Andrews Millikan, of the California 
Institute of Technology, addressed the faculty and 
student body of Curleton College, on January 9, un¬ 
der the auspices of the Sigma Xi Club. His subject, 
“The Alleged Sins of Science,” was the same as at the 
recent meeting of the American Association for tlie 
Advancement of Science held at Des Moines, Iowa. 

Pbofebsor K. T. Compton, of Princeton Univer¬ 
sity, lectured before the Physics Club of Pittsburgh 
on February 12 and 13, on “The Heat Balance at Arc 
Cathodes,” and on “Electron Emission in Accelerating 
Fields.” 

Professor Frank R, LniLiz, chairman of the de¬ 
partment of zoology at the University of Chicago, 
recently gave an illustrated lecture at the Scripps 
Institution of Oceanography of the University of 
California on “The BL 'ogy of Sex” 

Dr. C, j. Chamberlain, professor emeritus of 
botany in the University of Chicago, delivered a lec¬ 
ture on February 1 before the Royal Canadian In¬ 
stitute, Toronto, entitled “Tramping through South¬ 
ern Mexico.” 

At the invitation of Sigma Xi of Iowa State Col- 
Icgo, Professor C. W. Stewart, of the State Univer¬ 
sity of Iowa, spoke in Ames on February 17 and 13 
on “The Liquid State of MatteP' and on ‘TExperi- 
ments in X-ray Diffraction.” 

Db, Harlan T. Stetson, director of Perkins Ob¬ 
servatory, Ohio Wesleyan University, addwsad ih* 
Franklin Institute in Philadelphia on February 13 
“The Influence of Sun-spots on Jtodio 
On February 19 he lectured at tiie Awsriean 



of Kaliiral Hutory in Kaw Toik <m "Solipee Hcmi- 
ing,*’ The leetoro waa illustrated by slides and a 
Elm showing the aotnal progress of the eolipse of the 
sun of May 9, 1929, as photographed by his expedi¬ 
tion in Malaya. The lecture was under the auspices 
of the Amateur Astronomical Association. 

Thc Catter lecture on preventive medicine of Har¬ 
vard Medical School was given on February 28 by Dr. 
Ijafayette B. Mendel, Sterling professor of physio¬ 
logical chemistry at Yale University, on ^'Nutrition 
and Growth.” These lectures arc given annually un¬ 
der the terms of a bequest from John Clarence Cutter, 
wliose will provided that the lectures so given should 
be styled the Cutter lectures on preventive medicine, 
aud that they should be delivered in Boston and be 
free to the medical profession and the press- 

The fourth lecturer at the Johns Hopkins Univer- 
.sity on the Dohme Foundation was Dr. C. M. A. Stine, 
c‘li(!micel director of the E. 1. du Pout de Nemours and 
Company, who spoke before the chemistry staff and 
graduate students on February 14. He spoke on 
cliemical research now in progress at various universi¬ 
ties recently visited in England and Holland, with 
particular reference to the work of Professor Bone, 
chief professor of chemical technology at the Imperial 
College of Science and Technology in London, Fol¬ 
lowing the lecture the customary departmental dinner 
was attended by about forty students and faculty 
mombers. Dr. A. li. L. Dohme spoke on hia recent 
trip to Mexico. The earlier lecturers on this founda¬ 
tion have been Dr. C. E. K. Moes, director of re¬ 
search of Eastman Kodak Company; Mr, W. B. 
Brockway, controller of the Brown Company, Port¬ 
land, Maine, and Dr. N. A. Shepard, director of chem¬ 
ical research of the Firestone Tire and Rubber Com¬ 
pany. 

CoftNELij Univkbsitt wiU inaugurate a six weeks’ 
summer camp in geology open to ten students begin- 
on June 16, as n result of gifts made by relatives 
and friends of the late Professor Henry Shnler Wil¬ 
liams, formerly head of the department of geology. 
The Williams Memorial Fund has enabled the Cornell 
gfiologista to establish a camp in central Pennsylvania, 
near Tyrone. The particular region is regarded as 
of the best geologic sections in the Appalachian 
Mountains, affording unusual opportunities for the 
study of changes in fossil forms and sedimentation. 
C. M. Nevin, of the department, will be in charge 
the camp. 

The U. S. Civil Service Commission states that 
^ igible candidates are desired for the position of chief 
^ food control, Food, Drug and Insecticide Ad- 
^biistratiou, Departipaent of Agriculture, Washington, 

* C., and to jnsure the appointment of a thoroughly 
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qualified man the method of competition wiU be aa 
follows: The qualifications of candidates will be passed 
upon by a special board of examiners, oompoeed of 
P. B. Dunbar, assistant chief of the Food, Drug 
and Insecticide Administration, Department of Agri¬ 
culture ; Dr. Harrison Howe, editor of Industrial and 
Engineering Chemistry^ and F. W. Brown, chief of 
the examining division of the U. S. Civil Service 
Commission, who will act as chairman of the com¬ 
mittee. For the purposes of this examination aU 
these men will be examiners of thc Civil Service Com¬ 
mission. The entrance salary is $5,600 a year. 
Higher-salaried positions are fiUed through promo¬ 
tion. Applications will be accepted by the Civil 
Service Commission until March 26. 

Dr. Karl F. Meykr, director of the University of 
California Hooper Foundation for Medical Research, 
has returned from a visit to the oast, where he was 
oaUed for conference with the meat packers of Chi¬ 
cago and other cities over botulism or food poisoning 
in canned meats. 

Nkil M. Judd, curator of American archeology in 
the U. S. National Museum, returned to Washington 
on February 13 from an aerial survey of the prehis¬ 
toric canals in the Gila and Salt River Valleys, Ari¬ 
zona. Mr. Judd was sent as a representative of the 
Smithsonian Institution to cooperate with representa¬ 
tives of the Army Air Corps assigned to this survey. 
Lieutenant Edward Bobzien, pilot, and Sergeant R. A. 
StockweJl, photographer, of Crissy hUeld, San Fran¬ 
cisco, flying a regulation Douglas 0-2-H open-cock¬ 
pit observation plane equipped with a Fairchild aerial 
camera, devoted ten days to the photographic work, 
using Phoenix, Arizona, as a base. Cloudy weather 
handicapped the aviators during the first week; 
ground haze and smoke restricted flying time to ap¬ 
proximately two hours at midday. Mr. Judd esti¬ 
mates that approximately 400 miles of prehistoric 
main line canals and laterals were formerly utilised 
in central Arizona, ohiefiy in the Gila and Salt River 
Valleys. Most of these ancient canals have recently 
been destroyed owing to the extension of agriculture. 
The purpose of the survey was to prepare a mosaic 
map of the two valleys in order that Toianent record 
uught be made of their prehistoric irrigation systems. 

Dr. a. J, Grout, moss specialist, has been ap¬ 
pointed to the all-year staff of the Biological Labora^ 
tory of the Long Island Biological Association, at 
Cold Spring Harbor. Dr, Grout has desired to retire 
from teaching in order to devote his full time to the 
preparation and publication of a series of mono¬ 
graphs, the first of which has already been publiriied, 
on the mosses of North America. An editorial hoard 
has been chosen for ^'Tbe Moss Flora of North Amar^ 
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ica” composed of Dr. A. J. Grout, Dr, Henry S. Con- 
ard, in charge of field botany and plant ecology at 
the Biological Laboratory and head of the depart¬ 
ment of botany at Qrinnell College; Dr. G. E. Nichols, 
professor of botany and director of the Marsh Bo¬ 
tanical Garden, Yale University, and Dr. 0. E. Jen¬ 
nings, head of the department of botany, University 
of Pittsburgh. This summer Dr. Grout will represent 
the Biological Laboratory at the International Botan¬ 
ical Congress to be held at Cambridge, England. 
While abroad he will check up type specimens of 
American mosses located in European museums. 

Leon M. Estabroc>k, of the foreign service of the 
U. S. Department of Agriculture, wlio for the last five 
years has been in cliarge of the World Census of 
Agriculture, with headquarters at Rome, has returned 
to Washington for a temporary assignment in the 
ofiSce of the Secretary of Agriculture. He will assist 
Dr. A. F. Woods, di^e(^to^ of scientific work, in mak¬ 
ing arrangements with the Department of State and 
the Pan-American Union for the Inter-American Con¬ 
ference on Agriculture, Forestry and Animal Indus¬ 
try to be held at Washington from September 8 to 
20. The conference is the outgrowth of recommenda¬ 
tions of the Sixth Internationa! Conference of Amer¬ 
ican States, held at Havana in 1928. Its purpose is 
to consider plant and animal production, and to de¬ 
velop plans for nil phases of agricultural coopera¬ 
tion. Each nation in North, Central and South 
America will be asked to send an official delegate, as 
well as other delegates who are specialists in agricul¬ 
tural production and marketing. The conference will 
come one week ahead of the Sixth International Rond 
Congress and it is expected that many of the delegates 
will attend both conferences. During tJie two ycjirs 
192J~24 Mr. Estabrook was loaned by the Dexiartnient 
of Agriculture to the Argentine Government to reor¬ 
ganize its service of agricultural economics and .sta¬ 
tistics. In the last five years in his work on the 
World Census of Agriculture, Mr. Estabrook visited 
the capitals and agricultural production centers of 
every country of the world with the exception of 
three. 


Unokr the will of Mr. George de Arroyave Lopes, 
the executors have to hand over the residue^ eatate, 
estimated as being over £70,000, bequeathed to the 
Zoological Society of London, to be held by the so¬ 
ciety as the De Arroyave Fund. The income is to be 
applied for the upkeep and improvement of the Zoo¬ 
logical Gai'dens and for the objects of the society, 
The society has had hitherto to depend almost entirely 
on the subscriptions of its fellows and on the fluc¬ 
tuating income from the gardens. 

Fibmin Deslooe has made a gift of $1,000,000 to 
St. Louis University for the erection of a hospital. 

In preparation for the celebration of the one hun¬ 
dredth anniversary of tlie founding of Lafayette 
CoUege in 1932 the board of trustees has announced 
a campaign for $3,500,000 for endowment and build¬ 
ings. One million dollars has already been subscribed 
by three members of the board. John Markle, of 
New York, has given $400,000, in addition to the 
$600,000 for the John Markle Mining Engineering 
Hall, which was recently dedicated, Fred Morgan 
Kirby, of Wilkes-Barre, has given $600,000 for the 
Kirby Hall of Civil Rights, which will be comjileted 
in May, and Thomas Fisher, of Philadelphia, chair¬ 
man of the campaign committee, has given $100,000 
toward the building of dormitones and for endowment 
purposes, 

A GIFT of the professional library of the late Dr. 
C. F. 8. Tate to the School of Medicine of the Uni¬ 
versity of Southern California ax]d the recent acqui¬ 
sition of the large book collection of Dr, Charles W. 
Bryson have made possible the establishment of a 
separate medical library by the university medical 
school. According to an announcement by Dean 
William D. Cutter, the library will be housed for the 
present in two rooms in the basement of Bridge Hall, 
which are now being outfitted. The appointment of 
Miss Marguerite Campbell, formerly librarian of the 
Peking Union Medical School, Peking, China, and of 
the Boston Medical Library, as custodian was also 
announced. The library will be opened for use in a 
few weeks, with between four and five thousand vol¬ 
umes available for reference. 


DISCUSSION 


THE FUTURE OF TAXONOMY 

I HAVE just received a statement from the secretary 
of the Zoological Society of Lfmdon, calling attention 
to the inadequacy of the support given to the ZoologiJ 
cal livcvrd and hinting that unless conditions improve 
it may be necessary for the Zoological Society to 
abandon the enterprise. I use the Record almost 


daily, and find it so essential for my work that I am 
greatly alarmed at the prospect of its disconfcmuance. 
In my own case this would not be so serious as in the 
case of a younger worker, with perhaps half a century 
ol work ahead. To him it would mean, first of all, e 
great increase in the time consumed in biUiogt»phi*5®l 
work; and secondly, reduced aocuwusy in hU 
as he wotild oertaialy miss importhut 
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What BTB tha imsonfli for the present state of 
aifairsf To some extent, 1 think, the competition of 
Biolofficc^ Abstract a is responsible. Tho Abstracts 
covers a large held not dealt with by the Zoological 
Record and in this field is simply invaluable. But its 
zoological taxonomy appears to me to be not only 
very incomplete, but also from its manner of publi¬ 
cation of comparatively little use. For my own work 
I find it practically useless. I understand that it was 
seriously considered that this part of the Abstracts 
might be dropped, and it seems to me that this should 
be done. As long as it is there, Librarians and offi¬ 
cials, and even heads of departments, will imagine 
that it covers the field adequately, and that the Zoo¬ 
logical Record is unnecessary. 

There is, however, a deeper and more important 
reason for the non-su])port of the Record, It is the 
lack of interest in taxonomy. For this, 1 believe, our 
graduate schools are largely responsible, and perhaps 
it is not too much to say that in certain respects the 
graduate school is an enemy of sound science. This 
is due to the system, not to any particular fault on 
tho part of those who administer it. Consider what 
we have. A great and increasing number of candi¬ 
dates for the M.A. and Ph.D., together with other 
less popular degrees. They overrun the departments 
ill the largo institutions, and the problem for the 
professor is to find subjects which these people may 
study, and on which they can write an acceptable 
thesis, in one to three years. The actual time avail¬ 
able is much less than this statement might suggest 
because these students have other things to do, and 
very commonly are employed in the teaching, often 
handling all the quiz sections and correcting all the 
examination papers. In this situation, what subjects 
of research may be profitably chosen f Those which 
(1) require little previous knowledge, and (2) involve 
no great breadth of view. It must not be necessary 
to accumulate a special collection or library, and it 
in very important that the student sliould not bother 
the professor too much. As a typical example, I 
think of a brilliant girl I know, who was set to cut¬ 
ting off the tails of salamanders, in order to find out 
whether (under laboratory conditions, certainly not 
in tho wild!) they grew any faster without a tail to 
support. 

I do not mean to say that most of these theses do 
not possess some value, at least for those doing the 
work, and it is true that occasionally an impoitant 
taxonomic monograph, involving many years of 
fitudy, is accepted for the Ph.D. But broadly speak- 
uig neither the spirit nor the methods are those of 
PJ'cjfound Bcicntiflo research; and taxonomy, which re¬ 


quires many years (if only that the worker may dis¬ 
cover his own mistakes), is out of the question. 

What have we left to rely ont We should expect 
and demand that the scientific departments of the 
government prepare monographic works on various 
groups, especially those of economic importance. 
Some very good work of this typo has appeared, but 
I think not nearly enough. To be concrete, 1 do not 
see any valid reason why the Bureau of Entomology, 
with its really enormous appropriation and abundance 
of technicians of all sorts, has never given us a mono¬ 
graph of the Cocoidae (scale insects and mealy-bugs). 

Yet all that the governments can do is not enough, 
and it would be deplorable if the progress of science 
depended wholly on governmental agencies. There 
remains the amateur, the man of the type and spirit 
of Darwin and Wallace, who loves science and finds 
in it the means of satisfying the cravings of his mind, 
intellectual and emotional. It is the amateur who can 
rejoice in his slowly increasing collection, in the in¬ 
crements of his knowledge. Though he may spend 
only a few hours a week at his hobby, he becomes a 
leanied man with tho passage of time. When there 
are enough amateurs in a district, they form a society, 
a fellowship of the disciples. 

There is no simple way to attain all these good 
things. But the first step is to desire them, and if 
we do that long enough and earnestly enough they 
will be realized in abundance. 

T. D. A. CoCKJCRILLIi 

UKIVRRKITY of OOIiORA1>0, 

Dbckuser 20, 1929 

RECENT CRITICISMS CONCERNING MEIOSIS 
IN DROSOPHILA MELANOGASTER 

Fob the past few years some rather strongly adverse 
criticisms have been made by E. C. Jeffrey, in which 
he claims that the meiotic divisions of Drosophila 
melanoga3ter ore atypical, resembling those of certain 
species hybrids in plants, and that this fly is therefore 
also a species bybind. 

Nobody who has worked with Drosophila fnelano^^ 
gaster has taken Jeffrey seriously in respect to his 
statements. Being eminent in paleobotany, hifl ven¬ 
ture into a specialized field of animal cytology seciua 
to be a long and daring step. Any one familiar with 
the elementary laws of genetics can readily perceive 
the inaccuracy of his assertions. I do not intend to 
answer him on hi.s latest contribution in Soiencb of 
December 13, 1029, but I do feel that the cytologic 
status of Drosophila melanogasier should be briefly 
submitted to those readers of Scienok who are not 
specially versed in cytology or genetics. Having fol¬ 
lowed Jeffrey’s periodic attacks since 1925, I have no 
desire to enter into any controversy with him, and 
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my interest in this matter will end with this brief 
statement A detailed account of the spermatogenesis 
of DroaophUa melanogwter is now ready for the press 
and will be published in the Archtv fur Zellforachung 
und mikroakopiache Anatomie, 

It may be well advised to discuss first the merits 
of methods employed. Professor Jeffrey claims that 
he obtains better pn^parations with Carao^a mixture 
than with Flcmmmg’s. It is true that one may obtain 
fairly good material with Camoy's, if the duration 
of fixation is definitely ascertained within the limit 
of a few minutes. But it is a very tricky fixing agent 
and for this reason is not as reliable as Flemming^s 
or many other mixtures which are in general use. 
Flemming's solution is superior to any other fixing 
agent in its constancy of delicate preservation, and 
this point of view is held by most cytologists who have 
worked with Drosophila melanogaater (Belor, Bridges, 
Frolowa, Metz, Stem, etc.). Camoy's may be an ex¬ 
cellent fixative in plant cytology, but it certainly has 
a limited use in animal cytology. It must also be 
pointed out that a fixing solution which is good for 
one species is not necessarily the same for others, and 
Jeffrey's criticism that Belar used Camoy's for Nema¬ 
todes and avoided it for Drosophila demonstrates his 
inexperience in the methods of cytologic technique. 
X also must take exception to the assertion that 
Flemming's fluid does not preserve mitochondria. It 
was this very fixative which gave rise to the investi¬ 
gation of mitochondria, and our modem work in this 
phase of cytology is accomplished chiefly by a modifi¬ 
cation of Flemming’s fluid from which the larger part 
of acetic acid has been removed. 

Several years ago (11124) 1 described the maturation 
phenomena in the egg of Drosophila melanogaater. 
The first meiofcic spindle is present when the sperma¬ 
tozoa cuter. Within twenty minutes the polar bodies 
are formed, and the maturation divisions are so 
plainly visible in this large egg that I have used 
such preparations for classroom demonstrations. If 
Jeffrey’s assertions were true and Drosophila melano- 
gaaier were a species hybrid, the atypical condition 
in meiosis should show itself most definitely in the 
meiosis of the egg and not be confined to the sper¬ 
matogenesis alone. 

To consider melanoguHter a hybrid would neces¬ 
sitate the Buine view for other Drosophiloe, certainly 
ohscura, viriliSj Willistoni and funebris^ since their 
cytology is of the same type as that of melanogasier, 
and also that they give rise to many mutants. Many 
geneticists have tried to cross closely related Dro¬ 
sophila species with melanogasier without success 
(Morgan, Metz, Sturtevant, etc.). I spent the greater 
part of one year in such experimentation, going so far 
as to inseminate the unfertilized egg by means of a 


mieropipette, without being able to aeente ikOfmal 
development. All such eggs degenerated in a 
time. The interspecific sterility in all Drosaphilae 
is 80 pronounced that the possibility of ever obtaining 
viable speoieB-hybrids has been abandoned by most 
geneticists. If Jeffrey's comparison of DroaopMla 
melanogaater to species-hybrids of certain plants were 
true, where are the two possible species from which 
melanogaater could have been derived t Why is it 
impossible to cross melanogaater with WiUistom or 
earibbea, two species which are morphologically and 
cytologically so much like melanogaater that only an 
expert con toll them apart T 

In 1926 Metz published an account of the spermato¬ 
genesis of Drosophila virilts, including his observa¬ 
tions on melanogaater and several other species. 
Though I am inclined to disagree with him in minor 
details, in tlie main his figures are correct and are in 
line with other observers. He showed that meiosis 
takes place in a normal, typical manner. There is 
also no doubt about the correctness of Belarus inter¬ 
pretation of the primary spermatocyte. However, it 
is absurd for Jeffrey to take Belar’s figures 5a, 6b, 
and 6o on plate II of his “Die oytologischen Grund- 
lagen der Vererbung" for the purpose of substantiat¬ 
ing his assumptions. These figures represent three 
aspects of one cell in the first meiotic division, and 
Jeffrey makes a strong point of the fact that one 
chromosome is situated on one side, behind the others. 
Having examined hundreds of such divisions, I have 
observed this chromosome many times. In 1909 it 
was identified by Miss Stevens as the XY combina¬ 
tion. I have traced it from diakineais through the 
first meiosis to the secondary spermatocytes and found 
it to lag during the entire process. Lagging sex 
chromosomes are so common in spermatogenesis that 
such behavior is the rule rather than the exception. 
It is due to this lagging that Bridges explained non¬ 
disjunction which occa mriklly occurs in DroaophUa 
melanogaater. 

In addition to the XY complex, the primary sper¬ 
matocyte contains throe other bivalents. Two of 
these can be readily recognized, but the third con¬ 
sists of chromosomes so small as to Tesorable a small 
dot. To make an issue over a chromosomal arrange¬ 
ment in an “equatorial plane” with lagging sex 
chromosomes and only two fairly large bivalenta is to 
overreach oneself in unimportant detail. But ui 
spite of Jeffrey's assertions to the contrary, the 
bivalents do come to the approximate center of the 
first spomatocyte spindle and separate there into 
•univalents. Belar's photograph 5a (Aows thia condi¬ 
tion splendidly. The division of the siwsondary sper¬ 
matocyte tak^ place after an interkineris. The uni¬ 
valents are there separated iUfto fotit 
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be Acicerteiiied without question. 

Jeftrey’s divergent re^ta from those of the large 
number of cytologists who have worked on Dro- 
sophiki melanogaster mast be osoribed to his inex¬ 
perience in l>rosophila technique. Judging from his 
figures, published in previous papers, he apparently 
mistakes certain cell inclusions which stain black with 
iron hematoxylin for chromosomes. This difficulty 
con be overcome when the Feulgen nuclear reaction, 
preceded by fonuol-alcohol-acetic acid fixation, is 
applied. 

I wish to repeat that this account is not written in 
a controversial spirit, but is merely given as a point 
of information. I also fully realize that the geneti¬ 
cists could disprove Jeffrey’s assumptions even better 
and more effectively than a cytologist, but 1 doubt 
whether any one of them would take the time to do so. 

Since this article has been written, Guyenot and 
^Taville have published a most thorough account of 
the Spermatogenesis in Drosophila melanogaster in 
La Cellule^ Vol. xxxix, No. 1, lf>29. They also re¬ 
peated my investigations on maturation divisions of 
the egg in which they agree entirely with my work. 
Their criticism of Jeffrey's work is almost a duplicate 
of mine given above. 

Alfred F. Hubttner 

Dxpabtment of Biolooy, 

Wasbinoton Squaex Collsue, 

Nxw Yook University 

THE FERTILIZATION ” MEMBRANE OF 
ECHINID OVA 

In Science' for October 11, 1929, Professor A. R. 
Moore contributes a note on "The h^metion of the 
Fertilization Membrane in the Development of the 
Larva of the Sea-urchin.'^ Against his conclusion I 
wish to enter a protest. 

I had supposed that even beginners in marine em- 
bryology realized that the "fertilization”—vitelline— 
inombran© of eehinid ova plays no role in develop¬ 
ment after its complete separation from the vitellus. 
Kvery such student knows that by centrifuging, 
pressure, and the like, uninseminated ova of the sea- 
''I'chin are easily deformed—can, for example, be 
pulled out into long strands—^with a return to normal 
form. This is due to the elasticity of the closely 
adherent vitelline membrane which encloses the almost 
watery egg contents and which plays a rfile in the 
uietabolism of the egg. After insemination not only 
<^*508 the membrane stand off from the egg j it becomes 
brittle and easily removable; it has olianged 
cbcmioally, as Harvey boa shown, and it plays no 
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part in the metabolism of the egg. Bemoval of the 
membrane (except by miero-disseotiont) from the nn- 
inseminated egg is practically impossible. Its re¬ 
moval after insemination has been frequently accom¬ 
plished and this without injury to the egg or im¬ 
pairment of development. Finally, every student of 
the living sea-urchin egg has doubtless observed its 
"hatching,” 1 , 0 ., the escape of the swimming form 
through the ruptured membrane. What justification, 
then, has Moore for the conclusion in his note oon- 
ceming the function of the vitelline membrane in 
development t 

Perhaps Moore did not mean the viteUine ("fertili¬ 
zation*') membrane. In that case he should have 
given his note a different title. If, on the other 
hand, he meant the hyaline plasma layer the state¬ 
ment in his conclusion is auperfiuous; here again, 
every student knows that the hyaline plasma layer 
is part of the developing egg. 

In his experiments, Moore finds that after exposure 
to an isosmotic solution of urea (he does not give the 
pH of the solution) uninseminated eggs are capable 
of fertilization and development without the "forma¬ 
tion” of either the "fertilization” or hyaline mem¬ 
brane. Obviously, this might mean simply that the 
preformed cortex which during and after membrane 
separation builds up the hyaline plasma layer is so in¬ 
jured by urea that the normal cortical changes under¬ 
lying the separation of the vitelline membrane are ab¬ 
normal. The result would then be not the failure to 
"form” hyaline plasma layer but the rapid disintegra¬ 
tion of this layer after it "forms.” 

If Moore's interpretation of his experiment on the 
effect of urea—namely, that it inhibits formation of 
the hyaline plasma layer—^be correct, then he has been 
most unfortunate both in the choice of his title and 
in the statement of his observations, 

£. E. Just 

Howakd University 

PEDOLOGY OR SOIL SCIENCE 

In reply to the comments of Dr. William A, 
Hamor in the January 17, 1930, issue of Science 
relative to the use of the term pedology to refer to soil 
science, attention should be called to the fact that 
pedology was first used by the Russian soil scientifita 
in 1865, over thirty years before the child scientists 
adopted it. The latter, as Dr. Hamor notes, are using 
an incorrect spelling of the word. The term they 
should employ is paedology or paidology. In view of 
the prior use of pedology to refer to soil science and 
as the psychologists are using the word incorrectly 
and also because of the general acceptance and use 
of the term in Europe in place of soil science, the 
American Boil Survey Association at its annual meet* 
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ing iu Chicago in November formally adopted the 
terra. No other terms suggested are even being con¬ 
sidered. Those mentioned by Dr. Hamor are ob¬ 
viously out of the question. It is well known that 
the child scientists have been using the word, but if 
they will spell their word correctly there will be no 
difficulty. Of course it is not expected that any such 


term will immediately come into general use instead 
of soil science, which appeals to many of ns as quite 
satisfactory. Perhaps it may never be generally used. 
But we can be sure that it will be used to some extent 
from now on in research work, at least. 

P. E. Brown 

Iowa State GoU/Koe 


QUOTATIONS 


MEDICAL EDUCATION IN AMERICA 

The third report of the influential American Com¬ 
mission on Medical Education dealt with general prin¬ 
ciples, In a supplement to the third report a critical 
summary is given of some of tlie changes in procedure 
which have been put to a practical test in a number of 
the American schools of medicine, and serve thereby 
to illustrate certain of the general principles of train¬ 
ing emphasized in the earlier report. The schools are 
referred to by letters of the alphabet, and not by their 
names, and without considerable knowledge of the 
local conditions it is therefore very difficult to identify 
them. The former period of two years’ pre-medical 
work has now been extended to three or even four 
years in most of the better schools of medicine, which 
can easily fill their classc^s with college graduates; and 
as 95 per cent, of the graduates follow their medical 
course of four years by a hospital internship of one 
to two years, it takes about ten years from the date 
of entering college for the student to become finan¬ 
cially independent. The cost of medical education is 
naturally going up, and the fees paid by studenU 
supply, as shown by the average of the figures from 
sixty-three schools, little more than one third of the 
total, the difference being met by endowment and 
from other sources. In the sixty-three schools, 42 per 
cent, of the budget goes to provide salaries for the 
whole-time teachers, and 6 per cent, to part-time 
teachers. During the last few years the total amount 
of work, as shown by the number of hours required, 
has been somewhat reduced in the majority of schools; 
thus in thirteen schools which in 1925 demanded 4,000 
or more hours, there has been an average reduction of 
over 400 hours, but there are wide variations; in 
twenty schools taken at random the hours required 
for anatomy varied from 1,207 to 480, for medicine 
1,030 to 428, for surgery 660 to 332, and for gyne¬ 
cology and obstetrics 868 to 168. Although much 


consideration has been given to unifonnity and stand¬ 
ardization, there is probably far more variation in the 
curriculunjs at different schools than is generally as¬ 
sumed. Three types are described. The first is the 
orthodox standardized curriculum of recent develop¬ 
ment, intended to familiarize the students, who all 
take the same courses, with every phase of medical 
knowledge; the amount of instruction is heavy, and 
the staff is small. The second typo is represented by 
a small number of schools closely allied with universi¬ 
ties, having few students, who have much more free¬ 
dom, working on graduate rather than on under¬ 
graduate lines* and specializing early; the teaching 
staff is large, and there are full-time clinical in¬ 
structors. The third group is intermediate between 
the other two, and offers a comprehensive training 
for all and special opportunities for a limited few. 
Teaching in pharmacology is becoming less concerned 
with pharmacy and more with the physiological action 
of drugs, thus forming a bridge between physiology 
and therapeutics. Clinical-pathological conferences, 
in which the physician in charge of the case first gives 
the clinical history and diagnosis, and the pathologist 
then shows the post-mortem conditions, are well estab¬ 
lished at some schools, os are jomt demonstrationB 
of surgical problems by surgeons and anatomists. 
Efforts are made to remove the reproach that the stu¬ 
dent does not know hrw to deal with the sick person; 
thus at one school 15 per cent, of the fourth-year 
students follow the daily work of a general prac¬ 
titioner for one or even two months. The teaching 
of preventive medicine throughout the curriculum is 
gaining ground, and it is pointed out that pharmaco¬ 
logical instruction might well deal with patent medi¬ 
cines and the mischief they do to patients who at¬ 
tempt to treat themselves at a stage when early 
diagnosis and proper treatment may prevent serious 
consequenoes .^—The British Medical Journal. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 

AN INNOVATION IN SCALE CONTROL possible control of the citrus thrips^ the diaooyeiy has 
iNoiniGKTAU to a study of the effect of dusting been made that a very high mortality of the oitricols 
citrus trees with extremely finely divided sulphurs for scale {Coccus pseudomagnoUmm Kuw.) has Aooooa- 
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paxkied the xm of theeo Eolphurs, The groves where 
tb^ tests were conducted are located in the San 
Joaquin Valley—one of the hotter regions of Cali¬ 
fornia. 

Dusting citmfl trees with sulphur has been practiced 
for a number of years in southern California against 
the citrus mite, but evidently no records of scale con¬ 
trol by this method are to he found. The daily maxi¬ 
mum temperatures for southern California are decid¬ 
edly lower, as a rule, than is the case in central 
California where our tests were made. At Lindsay, 
for example, where most of our data were secured, 
the mean maximum temperature for June is 94.9° and 
for July is 101.4° Fahrenheit (U. S. Weather 
Bureau). These high temperatures probably consti¬ 
tute the factor which causes the scale mortality 


oommereial yellow sulphur. In all oases the Bnlphurs 
employed were ground to the point where a high 
percentage of the material would pass through a 200- 
mesh-per-inch screen, and the majority of the par¬ 
ticles through a 300-mesh screen. 

The mortality percentages listed in the table do 
not include natural mortality from climatic or other 
causes. Each of the groves had an untreated check 
which provides the basis for the moi-tality computa¬ 
tion. 

It is planned to prepare a more complete manu¬ 
script to be submitted at soml* future time dealing 
with this highly interesting new method of scale 
control. 

E. A. McGregor 

V. S, BuaKAU or Entomology 


TABLE I 

Mortality of Citricola Soalr by Dusting with very Pinbly Dividkd Sulphurs 


Grove 

Type of sulphur 

Number of 
applications 

Date of scoring 
grove 

Net scale 
mortality 

Montague White. 

Gas-purlfl cation 

2 

June l l"* 

100.0 por cent,'** 

H. A. OampbeU. 

Oommereial yellow 

2 

“ 15 

90.1 “ 

A. T. Murgo. 

4 4 

2 

July 7. 

97.5 

(( 

Qas-purifleation 

2 

7 

91.6 

C. C. Chapman. 

4 1 

2 

* * 24 

96.1 ‘‘ 

I. A. Baldwin. 

4 4 

8 

'' 25 

100.0 ** 

Prank Kennedy. 

( t 

8 

Aug. 8 

98.3 

Paul Qrumm. 

i i 

2 

8c])t. 11 

97.2 

t i 

Commercial yellow 

2 

‘‘ 11 

96.5 * ‘ 

i 4 

4 4 

3 

** 13 

96.7 ‘‘ 

Montague White,.-. 

Gas-purification 

3 

20, 

96.7 

E, I. Brown .. 

< I 

3 

23 

98.6 


* All dates are of 192D. 

•■^Had larger series been employed these values no doubt would have dropped below 100.0 per cent. 

Average mortality for 8 dustings . 98.1 per cent. 

2 “ . 95.0 “ 

** “ all jobs. 96.6 


through the accelerated sublimation of the sulphur 
particles. 

The above table briefly summarizes our data bear- 
on the subject of scale mortality induced by ap¬ 
plications of sulphur dust tn citrus trees. 

In further explanation of the table it should be 
recorded that all the dustings were applied between 
-A-pril 15 and June 14, inclusive. The period during 
vhich the scale hatched was from May 12 to about 
Jiily 15, so that the sulphur applications were effective 
^inst the “crawlers^' throughout most of the hatch¬ 
es: period. 

The gos-purifioation sulphur consisted of a mixture 
of 20 per cent, of sulphur recovered in the process 
Purifyingf city illuminating gas and 80 per cent. 


CULTIVATION OF BACTERIUM TULARENSE 

Thr literature contains numerous references to the 
diflleuJty encountered in the cultivation of Bacterium 
tularcnee. Francis has shown that this organism 
grows well on serum dextrose cystin agar. This 
medium may be prepared by a process simpler than 
the somewhat complicated method used by Francis. 
Medium prepared by the pi-oecss given below pro¬ 
duces abundant growths of Bad. tidarense, even with 
primary isolations. 

Dissolve 0.05 per cent, cystin in water containing 
0.2 per cent. Na^HPO^, with the aid of heat; add this 
to dehydrated heart infusion agar to which 1 per cent, 
dextrose has been added; heat the whole in the water 
bath to dissolve the agar. If cystin dextrose agar is 
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tube and steriluse at fifteen pounds steaxn 
preesore for fifteim minutes. Should serum cystin 
dextrose agar be desired, sterilize the medium in a 
flask at the above pressure for the same time, then 


to 50” C., add 5 par aent atcarila rabirit’a UMd 
Benun, tube and dant. 

USammrmr W. SkiW 
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THE EFFECTS OF INFRA-RED, VISIBLE AND 
ULTRA-VIOLET IRRADIATION ON 
CHANGES IN ELECTRICAL PO¬ 
TENTIALS AND CURRENTS 
IN PLANTS 

Many theories have been developed to account for 
the effects of ultra-violet and infra-red radiations on 
tissues. We cite; (1) the activation of cholesterol in 
the skin, (2) the ionLsation of calcium and phos¬ 
phorus in feuperflrial tissues, (3) the electrical modi¬ 
fications produco<l in the proteins of the skin and con¬ 
sequent changes in hydrogen-ion concentration and 
(4) the presence of fluorescing materials in the skin 
which may act as absorbers of energy of short wave¬ 
length with reemisaion in the form of energy of longer 
wave-length which, in turn, is utilized by the tissues 
either as heat or in chemical changes. 

The akin is the medium which separates the organ¬ 
ism, whether it be an animal or a plant, from its en¬ 
vironment. The skin, therefore, is the medium of re¬ 
ception of radiant energy and the seat of transforma¬ 
tion or utilization of the incident energy. Since no 
changes of a physical or chemical character are pro¬ 
duced in cells, tissues or organisms unless there is an 
absorption of energy, and since protoplasm exercises 
a pronounced absorption of energy of short wave¬ 
lengths (such as ultra-violet rays) and of the shorter 
infra-red radiations which lie close to the region of 
the visible spectrum, we have felt that an investiga¬ 
tion of the electrical changes produced in the leaves 
of living plants under various types of scJective radi¬ 
ation might give some information regarding the 
physical and chemical changes taking place in plant 
tissues when exposed to these various kinds of energy. 

Poientiotnetrtc changes produced by artificial 
sources of radiant energy ,—Sunflowers wore used in 
general for experimental purposes outdoors during 
the summer; poinsettias were found satisfactory for 
indoor investigation during the autumn and winter 
months. Ordinarily electrodes of thin tinfoil were 
used and attached to the leaves or stems of plants 
by means of aeid-free kaolin after the method of 
Sen. In investigating potentiometric changes in 
loaves, both before and after irradiation, one elec¬ 
trode was fastened near the base of the leaf and the 
other one was placed at or near the tip of the leaf. 
Leads were then carried to a Leeds and Northrup 
potentiometer, using a high sensitivity galvanometer. 


Various spectral filters, such as Coming Glass Com¬ 
pany filters of special make and transmitting only 
infra-red, red, green, blue and ultra-violet rays and 
so forth, respectively, were employed. Infra-red eii- 
ergy of long and relatively short wave-lengths could 
be removed from the sources of illumination by water 
chambers of sufficient depth and possessing quartz 
bottoms. The visible and infra-red portions could be 
removed by water cells and solutions of certain sub¬ 
stances or by special mediums transmitting selected 
portions of the ultra-violet light only. The artificial 
sources of energy used were infra-red generators and 
arcs rich in ultra-violet irradiation. 

The data obtained during the last three years defi¬ 
nitely show that marked changes in electromotive 
forces in leaves are produced by irradiation with 
infra-red and ultra-violet rays. The potential changes 
under heat rays from an infra-red generator ore 
usually rapid and values as high as 0.3 volt change in 
potential have been obtained. The potential changes 
produced by irradiation with an air-cooled quartz- 
mercury lamp have been similar to and in the same 
direction as those produced with infra-red irradia¬ 
tion. The visible portions of the line spectrum of 
air-cooled quartz-mercury arcs operated at 90 volts 
did not produce changes, except possibly small 
changes in the region of the short visible waves 
(violet end of spectrum). Irradiation with quartz- 
mercury ares from which the infra-red energy had 
been removed by suitable water filters, hence allowing 
the incidence of visible.and ultra-violet rays only, 
produced potential cj-anges in the same direction aa 
those produced by infra-red rays and of an order 
ranging from 0.005 to 0.10 volts. These data show 
that potentiometric changes ore produced by infra-red 
and ultra-violet irradiation. 

Potentiometric changes produced by ionieed 
near arcs .—Ozone and oxides of nitrogen produced 
by the quartz-mercury are or by other metallic arcs, 
operating at high voltages, through which air was 
drawn, the ionized or nascent gases then b«ng 
ducted through suitable channels to the container sur¬ 
rounding the leaf under test, showed marked potentio- 
metric changes and in the same direction as tbe 
changes produced by infra-red or ultra-violet irradia¬ 
tion. These observations lend support to the tbeoiy 
which we are advanoing that ioidaati^ 
to uUra-violet or 
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ditaoia <if Qnd g$» (air) whidi fomB tbe tnedinin sor- 
roHAdinff tba loaf, is largely reaponaible for the 
potentiometrie dianges observed. 

Potontiomeiric c\anffe» produced by eunUgbt. —^Dur¬ 
ing the saminer of 1929 series of expenments were 
conducted in which observations^ covering periods of 
eighteen to twenty~four hours, were made simultane¬ 
ously on the relative humidity, temperature, electro¬ 
motive force (voltage) and intensity of illumination 
of sunlight (foot-candles), using sunflowerB which 
were living and growing outdoors. From the data ob- 
taiued it is apparent that there is a close correlation 
between changes in temperature and differences in 
electromotive forces developed in the leaves of sun¬ 
flowers. Auxiliary experiments, in which relative hu¬ 
midity and temperature could be kept constant while 
admitting sunlight through ordinary glass windows 
^vith southern exposures, were conducted on plants 
living and growing constantly indoors. These auxili¬ 
ary experiments showed that there was a definite cor¬ 
relation between the intensity of solar energy incident 
on the leaf used and the poteutiometric differences 
developed. The conclusion, therefore, apparently is 
warranted that the changes in electromotive force are 
dependent on the infra-red portion of sunlight. The 
absorption of solar infra-red radiations by the at¬ 
mosphere and the eartb^s surface produces changes 
in temperature. Plants also absorb such infra-red 
radiation. As a result, therefore, it is not the direct 
influence of temperature as such, but the absorption 
of energy fjtum a body (the sun), which is an efficient 
fttJUiTe of radiant energy at a high temperature, that 
causes changes in electromotive force. 

Changes «n electrical current ,—Voltages from 22.5 
to 45 volts were applied at the electrodes attached to 
a leaf and the currents read with a micro-ammeter. 
In general, the values of the currents were of the 
order of 25 to 60 millionths of an ampere, indicating 
that the resisianooa of the leaves were approximately 
a million ohms each. The currents, under such condi¬ 
tion, fall away asymptotically with time. When the 
approximately steady state of electrical current was 
lynched, leaves were irradiated successively with va¬ 
rious portions of ultra-violet, visible and infra-red 
radiations. The experimental data show that both 
ultra-violet and infra-red rays (from sources of fairly 
^igh temperature radiation) produce increases of cur¬ 
rent or corresponding decreases of resistanoe, w’' » 

various selective regions of visible light produce little 
^ any change. There is evidence, therefore, that 
stimulation by ultra-violet and infra-red rays produces 
^ increase in ions in the leaf and that tiiere may be 
« change in perme^ibility of membranes. 

The iqpectrophotom- 
built Saaet was used in tte study 


of the changes in color produeed in leaves when ex¬ 
posed to radiation ot various qualities and quantitisO' 
The type of water-cooled attachment, devised by 
Brunsting and Sheard, carrying the magnesium car¬ 
bonate block which serves as a standard for reflection 
of light, was employed in this work because it en¬ 
abled us to obtain spectrophotometric measurements 
from living leaves, intact with the plant, over as many 
periods and under as many conditions as desired. 

After a few minutes' exi>osure of a given area 
(usually 2 by 4 cm) on a leaf (intact plant) to infra¬ 
red irradiation it was found that considerable dark¬ 
ening of the exposed area occurred shortly after ir¬ 
radiation. The degree of this darkening increased 
with time until it Anally reached a steady state. Re¬ 
peated exposures of various leaves of different plants 
to irradiation with red, yellow, green and blue por¬ 
tions of the visible spectrum did not produce changes 
in spectrophotometric reflection. Ultra-violet rays, 
especially those below the limit of sunlight (practi¬ 
cally speaking, 300 millimicrons), produced a definite 
bronze or brown-black effect in general. Hence 
plants, as well os human beings, get a browned and 
darkened epidermis by exposure to ultra-violet rays. 
Microscopic examinations showed that these effects 
were accompanied with a breaking down of the outer 
layers of cells of the affected areas. 

CONCLUSIOKS 

•«. 

(1) Marked changes in the differences of potential 
between the base and tip of leaves intact with plants 
can be produced by ultra-violet and infra-red radia¬ 
tions. 

(2) No change in differences of potential in intact 
leaves can be observed under irradiation by selected 
portions of visible ii^t or by the total visible energy 
of sunlight, with the possible exception of energy 
possessing wave-lengths lying at the extreme violet 
and red ends of the spectrum. 

(3) In general, the difference of potential between 
the base and tip of the leaf, when the plant is kept 
continuously in darkness or subdued daylight, is such 
that the base of the leaf is relatively positive with 
respect to the tip of the leaf. The greatest difference 
of potential (base positive and tip negative) arises 
when the plant is kept in darkness. 

(4) Under high artificial illumination or under 
nnon-day sunlight, when the plants are housed be¬ 
hind ordinary window glass, the difference of poten¬ 
tial decreases and the tip of the leaf may become 
poritive relative to the base of the leaf. 

(5) Very mariced and rapidly produced differences 
of potential in leaves may be obtained by exposing the 
leaf (with electrodes protected) to gases drawn from 
tiie vlehiit;y of quartz-mercury or other metallie arcs. 
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(6) From the data obtained relative to humidity, 
temperature, foot-candles of illumination and poten¬ 
tial differences in leaves of plants (sunflowers) grow¬ 
ing outdoors, it ifl concluded that these electromotive 
forces between base and tip of leaves are due chiefly 
to infra-red radiations. 

(7) When an external and constant eltH?troinolive 
force is impressed on the leaf across the two elec¬ 
trodes, the values of the currents in the circuit includ¬ 
ing the leaf are increased by either ultra-violet or 
infra-rod radiation or the values of the resistances are 
decreased. 

(8) No measurable changes in currents under an 
impressed electromotive force are produced in leaves 
when exposed to various regions of visible light, 

(9) Leaves may be darkened or tanned by ultra¬ 
violet or infra-red radiations. The character of the 
bronzing or tanning effect is apparently somewhat 
different in the two cases. Both ultra-violet and 
infra-red rays, however, possess the ability to fix the 
chlorophyll in the tissues, probably by disruption of 
cells and localized dehydration of surface tissues. 

(10) hVom these experiments and other investiga¬ 
tions which have been conducted on germination of 
seeds, growth of plants and development of chloro¬ 
phyll, we conclude that the phenomenon of growth is 
evidenced, in part at least, by changes in electromo¬ 
tive force, and is largely dependent on and stimulated 
by the ultra-violet and infra-red regions of sunlight. 
The visible portions of sunlight are used, in all prob¬ 
ability, for the development of chlorophyll. 

Charles Sheard 
A. Frances Johnson 

Division of Physics and Biophysical Research, 

The Mayo Foundation, Rochester, Minnesota 


Misabaippi River furnishes the water for the flah 
ponds at this place. It was thought that posnbly 
manganese might be a limiting factor in the produc¬ 
tion of algae in the flsh ponds. 

In Table I are given the results of some manganese 

TABLE I 

Showing Amount of Manganese in Parts Pee Miluok. 
The Letter S Refers to Surface Samples, the 
LET moi B TO BoriYiM Samples 


Date 

Parts 
per million 

Date 

Parts 
per million 

5/24/29 

S, .044 

9/21/29 

B. -120 

B. .120 

6/12/29 

7/2/29 

S. .100 

S. .055 

9/27/29 

10/r>/29 

S. .080 

B. .128 

B- .100 

7/16/20 

S. .075 

10/12/29 

B. .096 

B. .088 

8/7/29 

8. .114 

B. .084 

10/19/29 

B. .080 

B, .072 


determinations made during the summer of 1929. 
The results show that while the quantity varies con¬ 
siderably from time to time, there is always an appre-. 
ciable amount of manganese present. It does, there¬ 
fore, not seem likely that manganese was a limiting 
factor. 

The results shown in Table I were obtained from 
samples of filtered water, and they presumably rep¬ 
resent the manganese that was in solution and not the 
total manganese. 

A. H. WiEBB 

XT. 8 . Bioi^ogical Station, 

Fairport, Iowa 


THE MANGANESE CONTENT OF THE MIS¬ 
SISSIPPI RIVER WATER AT FAIR- 
PORT, IOWA 

The fact that the normal growth of plants, in many 
instances, depends on the presence of small amounts 
of certain metals is fast becoming apparent. Felix 
(1927)^ reported that the application of copper im¬ 
proved certain muck soils on which onions and lettuce 
wore raised. Brenchley (1910)* found that man¬ 
ganese stimulated the growth of barley, and Deatrick 
(1919)^ found that manganese prevented chlorosis in 
wheat. 

It was with these results in mind that the writer 
undertook to investigate the manganese content of the 
Mississippi River water at Fairport, Iowa. Tl^e 

a Baber, ^'Principles of Plant Physiology,'' Macmil* 
Ian, 1928. 

Sot, 24: 571, 1910. 
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THE RELATION OF ANTHROPOLOGY TO INDIAN 
AND IMMIGRANT AFFAIRS' 

By Dr. FAY-COOPER COLE 

CHAIRMAN, DmSlON OF ANTHROPOLOGY AND PSYCHOLOGY NATIONAL RESEARCH COUNCH* 


Fcrty-thbeb years ago the Bureau of American 
Kthnology was formed to eolleot all the data possible 
concerning the surviving Indians in various parts of 
our country. Since that time, departments of anthro¬ 
pology in various universities have been turning out 
highly trained men who have devoted years to inten¬ 
sive study of the American Indian. Studies have 
made of his physical type, his susceptibility to 
disease and the effects of race crossing, as well as of 
the development of his diverse cultures from earliest 
times to the present The Bureau of American Eth- 
n<>logy alone has issued over 160 monographs and 
^lletins dealing with the American Indian and his 
while the publications of other institutions 
^ould easily double that number. 


of mtirihg vice-pTOrident and 

Amenc^ Awoc 


_chairman 

_ Association for 

I>as Moines, Becamber 80, 


With such a mine of information at the disposal of 
those who have to deal with our aborigines, we idiould 
have the most enlightened policy of any nation in 
the world. What are the facts T In searching the 
records of Congress which deal with Indian affairs, 
there is little evidence that that body realizes it has 
a great rcjsearoh organization at its disposal. A 
scrutiny of the boards of Indian commissioners in 
recent years reveals the names of few men who are 
recognized as authorities on Indian life and custom, 
while the adminiatration of the Indian Office has 
often been entrusted to men ignorant of, or indiffer¬ 
ent to, Indian customs. Occasionally men of highest 
ideals have been placed in positiona of authority, but 
they have found themselves overwhelmed with advice 
from those having special interests in the Indian. 

One group urges that we break down the old re¬ 
ligion customs as rapidly as possible; and to 
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bring this about would forbid the old dances and 
eelebratioDs, would break up the reservations, would 
allot the land and force the Indian to “swim or sink,"^ 
believing that necessity lyill force him into American 
life. 

Another group exalts the life of “the noble Red 
Man,” and would leave him imchanged, forgetting that 
the conditions which made the old life possible have 
been, for the most part, destroyed. 

Between those who would perpetuate the reserva¬ 
tions and those who 'would abolish them, between those 
who would found more Indian schools and those who 
would put all the children into the public schools, 
between those Who would make the Indian subject to 
state laws and local cou3*ts and those who would judge 
his crimes according to tribal law—it is no wonder 
that the newcomer in the field is in a daze; and by 
the time he begins to learn something of actual needs 
and conditions he finds a new administration hi power, 
and himself displaced. 

Little wonder then that our Indian service Jacks a 
Weil-trained personnel and that it has been the subject 
of severe criticism. Little wonder that the Indian has 
come to look with suspicion on every move which is 
made for his “betterment.” 

But it is not the Indian service alone which is grop¬ 
ing in the dark for a solution of the Indian pi'oblem. 
A few weeks ago the speaker attended a conference 
on the Indian. At this session wore men and women 
representing various missionary boards, the Indian 
Rights Association, the Indian service and similar 
organizations. A carefully arranged program, evi¬ 
dently intended to bring out the interests of all groups 
represented, resulted in a series of papers on indi¬ 
vidual or local problems or discussions of the Indian 
problem in the light of a single field. A few of the 
speakers appeared to have a wide grasp of the situa¬ 
tion, but it was apparent from the discussion which 
followed that their excellent presentations made little 
impression. 

It is easy to criticize. It is easy to point out the 
shortcomings of others. But we anthropologists must 
realize that something is radically wrong with us if, 
after forty years of intensive research and the pub¬ 
lication of numerous books, we have made so little 
impression on Congress, on the Indian service, on 
missionary boards and other Indian workers. 

Ijet us take stock for a moment and see what is 
wrong. Is it in the training of the workers V Have 
the studies been shown to be inaccurate or untrust¬ 
worthy t Has there been any suspicion tliat wc are 
serving special interests? I think not. Our studies 
are accepted as being accurate and thoroughly objec¬ 
tive; but right here may lie our chief weakness. Not 
long ago a woman from another field complained that 


anthropology had succeeded in becoming objective, 
but in the attempt had lost its soul. Perhaps she is 
right. We have been so intent on gathering and re¬ 
cording facts that we have had little time to general¬ 
ize, and when we have generalized it has been along 
the lines of scientific interest rather than those of 
practical, every-day life. 

We have demonstrated to the scientist the regional 
character of culture, the dynamics of cultural growth, 
the eli'ects of environment, of diffusion and of con¬ 
vergence; but we have not been equally successful 
with the layman. In other words, we have foiled to 
sell our goods to the people who ai'e meeting the 
Indian problem at first hand. 

Is this inevitable? Is it impossible to make anthro 
pologicai investigations of value to the government, 
to the missionary and to those who wish to have eco¬ 
nomic relations with the less advanced peoples? 

When America entered the Philippines, the adminis¬ 
tration of the Interior Deportment of the islands W'as 
given to the Honorable Dean C. Worcester, a man 
who believed that if you wished to be successful in 
ruling a people, you must know their background, 
their social, economic and religious life. Almost the 
first step taken toward gaining this information M'Sb 
the founding of the Bureau of Non-Christian Tribes?, 
ai 2 d an ethnological survey. A real attempt was made 
to understand the ])eoplo of a region before we 
extended our government to them, and it was sought 
to make our laws conform as closely as possible to 
the customary law of the region. The result was the 
establishment of friendly relations with nearly all the 
pagan tribes and a minimum of bloodshed. 

Our neighbors to the north of the Philippines, who 
sought to impose their rule on a similar people, but 
without this preparation, have met with bitter oppo¬ 
sition and are now waging a war of extermination 
against the hill tribes. - In the island of Sumatra the 
Dutch sought to extend their rule into the Padaug 
Islands, the cou 13117 of Monangkabau. They 
sought to follow the same methods as they had pur¬ 
sued in Java; namely, that of strengthening one of 
the petty chiefs and through him ruling the country. 
But the scheme failed, and for two hundred years 
Holland made little headway. Finally, following a 
serious rebellion in liK)7, they decided to try a 
ferent Byatem. A group of anthropologists was sent 
to the region, instructed to gain all possible informa¬ 
tion concerning the life and beliefs of the people, and 
especially to learn the Adat^ or customary law. I 
have not time here to cite the situation which they 
found more than to indicate that, despite the feet that 
the Monangkabau are closely related physioaJIy ^ 
liuguifitically to the people of Java and Uve ifi 
cent territory, they have a system of descent# of 
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emmeAt and ownership of property so radically 
different from that of Java that no single system of 
control could be expected to cope miccessi'ully with 
both. 

By 1911 the Dutch bad learned enough of the situa¬ 
tion to attempt again to penetrate the country, this 
time through friendly advances rather than through 
force; and when I was in the country in 1922 and 
1923, I found a half dozen Dutch officers and 100 
Arnbionise soldiers controlling without difficulty more 
than a million and a half of the tribesmen. 

In the northern part of this same island, the 
Rhennish mission undertook the work of conversion 
of the Battak, a powerful cannibal tribe which had 
offered constant opposition to the white man. Under 
wise leadership, these missionaries sought first to learn 
the native life, then to modify it so as to remove the 
most savage customs yet disturb the old as little as 
possible. The motto often quoted to me was: ^*De- 
stroy only when you have something with which to 
repla(se.” There the work was so successful that they 
made more than 100,000 converts among one of the 
most savage tribes in all Malaysia. Then came the 
World War. Many of tlie missionaries were with¬ 
drawn, and for months, in some places for years, tho 
converts were left without guidance. Yet we found 
them conducting their services and continuing the new 
religion without let-up. The missionaries had auc- 
cmlcd in so merging the old and the new that there 
was no question of reversion to old conditions. 

On a nearby island wo found quite the opposite 
situation. Here the missionaries were of a different 
mind. Their motto was; ‘‘Destroy the old so as to 
establish the new.” Old customs were derided; the 
old faith was shattered, instead of being incorporated; 
tho power of the chieftains was broken, and the 
schools sought to instruct the children along European 
lim;s. Then came the war and the withdrawal of the 
missionaries. With old customs and faith shattertHl 
and with the old control gone and the new teachers 
removed, a most chaotic condition prevailed. Ashamed 
to return to the old life and yet not fitted to the new, 
the people drifted spiritually and economically into 
^ hopeless condition, and at the time of our visit 
preg(*nted only the shattered remnants of a culture 
which a few years before was recognized as one of 
the most advanced of primitive civilizations. 

Here we have presented a conspicuous success and 
^ dismal failure, and the reasons are evident. You 
can not rule a people, you can not adapt a new faith 
nr a new culture to a people, unless you know their 
background. You can not build a suooossful, self- 
fiociety on an inferiority complex, 
like to cite one more instance. There has 
i^cently come to my attention tlw work of the British 
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schools in the former German territory north of Lake 
Tanganyika in Africa. Here the aim is to establish 
an educational system based on native custom, yet 
which will introduce such modifications as will fit 
the individual for the social and economic changea 
which follow contact with Europeans. The first six 
months were given over to an anthropological survey 
of three closely related tribes. Friendships were 
established, the cooperation of chiefs and elders se¬ 
cured, while the knowledge of local institutions made* 
it possible to merge old and new without in any wise 
destroying tho self-respect of the natives. The first 
native institution to bo employed was that of wigendo 
or the calling of boys and young men to the courts. 
For ages past it has been the right and duty of the 
chiefs to summon a large number of youths to court 
where they served while they were being instructed 
in tribal lore and crafts. The second institution was 
tho counsel of elders. In each district there is an 
older who is authority on native tradition. It is his 
duty to guide the ruler and his people, and to rebuke 
those who err from custom. With the support of 
the chiefs, the youths are summoned and the elders 
join with the white teachers as instructors. They 
teach the traditions of the tribe, assist in maintaining 
discipline and also act as counsel to discuss and settle 
difficulties. 

By using these old institutions, a link has been 
forged betwetm the old and the new. The cooperation 
of the older generation has been secured, and the 
pride of the boys in their race and customs has been 
fostered. Di struct ion is planned so that it continuea 
the past interests, yet adds to them. The boys are 
taught improvements in hygiene, in standards of life^ 
they are given instruction in agriculture and animal 
care in addition to normal academic instruction. 
However, care is taken not to make the break too 
great or too sudden. They begin with simple native 
methods and advance as rapidly as possible. They 
build bouses and school buildings, following native 
types and using native materials, but adding such 
modem improvements and conveniences as arc avail¬ 
able or can be produced locally. Too often natives 
are instructed in the use of materials and devices 
which are beyond their means when they leave school, 
but all tho advances learned in these schools are 
available when they return home, and thus they are 
able to introduce new aids and comforts into the 
native villages. The aim has been to build on those 
aspects of native life that are important and endur¬ 
ing, and from these to develop new forms of activity 
that will fit for contact with Europe, yet will pre¬ 
serve pride of race and tribe. The experiment is still 
in the early stages, but the full cooperation of the 
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chiefs has been seonred, and the sohools have con^ 
stantly grown. 

The Dutch in the Indies^ the British in Africa and 
Malaysia, have learned that the only successful way 
to deal with the natives is to have the administrators 
versed in native lore and custom and to govern as 
closely as possible in accordance with the established 
code. We have found the same to be true in the 
Philippines, and it is to be hoped that wo will ulti¬ 
mately realiso that this wUI apply equally well to 
our Indian problem. 

I have just said “Indian problem*’ but there is no 
aneh thing. Rather, we have a series of problems. 
Wo can not correctly speak of the American Indian, 
if by this we mean to imply that economically, cul¬ 
turally or religiously he is everywhere the same, or 
even similar. Every student of ethnology knows that 
there are several well-defined culture areas north of 
Mexico, and within these there are many tribal and 
local variations. The instruction and guidance which 
will fit the sedentary Pueblo Indian has at present 
little practical value or in Unrest for his seminomadic 
neighbors. It is useless to teach the Navajo how to 
build good houses without attempting to reach and 
modify the belief that a dwelling must be destroyed 
or abandoned upon the death of a member of the 
family. It is neither wise nor right to deny the 
Indian the privilege of conducting a native dance by 
means of which he hopes to influence the powers which 
control the rain or which produce fertility. This has 
often been advocated, but the sponsors should realize 
that by so doing they not only kindle native resent¬ 
ment, but having forced the rites into secret practices 
have really strengthened their hold on the native mind. 

It is only by following such a policy as that of the 
British in Africa which I have cited that we can 
slowly shape and modify native life and customs. It 
is, of course, true that in some regions the native life 
is shattered, the customs and beliefs have largely lost 
their hold and the Indians are living much like white 
men. It is likewise true that in many such regions 
we find the greatest disorganization; the native has 
been taught to despise the old, yet he is not fully 
accepted into the new, and like a raft in a storm he 
is carried hither and yon without aim or purpose. 
Some individuals succeed in spite of such handicaps, 
but the majority sink below the level of their white 
neighbors and become liabilities rather than assets. 

American anthropology has proved beyond a doubt 
that the American Indian is not an inferior being, 
either physically or mentally. A late arrival on this 
continent, he was pioneering while Europe was far 
advanced toward civilization. Without domestic ani¬ 
mals other than the dog and turkey, he steadily 
advanced in culture until in Middle America he 


achieved a real civilizatioii. He eonstraeted graal 
eities; he built pyramids and temples which rival 
those of Egypt and Greece; he invented a written 
language and was far advanced in astronomy and 
mathematics; he developed agriculture and gave to us 
a large number of the domestic plants which now fom 
the basis of our economic life. I might cite his metal 
working, wood-carving, weaving, pottery and other 
crafts, but enough has been said to indicate that 
potentially the Indian is capable of great advance, if 
given the proper guidance. Every monograph on 
Indian life will show many elements which idiould be 
preserved and which can be used in building for the 
future. A great amount of material has been col¬ 
lected; it now becomes our duty to make it available 
to those who can apply it. 

It should be our aim to lend helpful cooperation to 
all agencies working in behalf of the American In¬ 
dians, and this we can do without saorificmg the high 
Boientifie standards which we have established. 

There is still another problem of great importance 
to our nation in which anthropology should make con¬ 
tributions of great importance. That is the immigrant 
problem. Until a few years ago the majority of tibe 
newcomers to this country were drawn from northern 
Europe, and the similarities of speech and custom 
made it easy for them to merge into our population. 
But with the influx of southern Europeans we sud¬ 
denly found that we had to absorb peoples with back¬ 
grounds very different from our own. We did not 
understand them and they did not understand us, and 
the result has been the settlement of such peoples in 
compact communities in which they perpetuate old 
world customs and feuds, and their participation in 
American life has been long delayed. 

The same situation is rapidly developing with the 
Mexican who is coming us in ever-inereasing num¬ 
bers, That anthropology can give us an understand¬ 
ing of these peoples is eonolusively ediown by the 
background studies carried on in Mexico and Sicily* 
In these studies the investigators have lived for 
months in regions from which we have been drawing 
immigrants and have sought to gain a elear insight 
into the social, economic and mental life. With this 
information available we are able to understand what 
happens when known oultures meet; we are able to 
direct the newcomers and aid in their absorption into 
our life. Such information at once becomes available 
to the economist, sociologist, political seiesitist) wd- 
fare worker and others who are interested in adeial 
studies, 

I have givwa my topic aa *^Tlio Belattau^ 
pohJgy to Indian and Ihnnifrimt I 
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peiMsm of growth And dantitioiir to laoe mixturo^ to 
ffiriimiiology and to many other Mds closely linked 
with onr investigationB. 

Anthropology has contributed much to our knowl¬ 
edge of man and his culture in aU ages; it must now 
give more attentiou to the applicatiou of this informa¬ 
tion to presentnlay problems. 

We must sell our goods. We must convince the 
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praotmal woikars in these flelds that we have some^ 
thing they need for the solution of their problems* 
We can aid the government officer, the social worker^ 
the missionary, the teacher, as well as our fellow soien- 
tists* We can have the same satisfaction in seeing our 
carefully gathered facts put to practical use as the 
worker in pure science has in watching his discoveries 
applied to industry. 


THE GRAY HERBARIUM CARD INDEX 

By Professor B. L. ROBINSON and LESLEY C. WILCOX 

QUAY HiatBAULTOM, HARVAim UNIVERSITY 


Fob twenty-six years the staff of the Gray Her¬ 
barium has compiled and published a card catalogue 
of the newly described and renamed plants of 
America. The work was undertaken in order to con¬ 
tinue a similar card index which had been begun and 
carried through about ten years by Mias Josephine A. 
Clark, who at the time was librarian of tlic U. S. 
Department of Agriculture. The history of the un¬ 
dertaking has never been recorded in print and may 
be summarised as follows: 

An experimental study preliminary to the enter¬ 
prise was the publication by Miss Clark of a list of 
such phanerogams and vascular cryptogams of the 
North American continent as had been newly pub¬ 
lished or renamed daring the year 1891. This list was 
compiled by Miss Clark under the supervision of the 
late Dr, J, N, Rose, and appeared in the Contribu¬ 
tions from the United States National Herbarium i. 
161^188 (issued September 20, 1892). At that time 
the "Index Kewensis” bad not yet appeared and the 
importance of Miss Clark’s Ust was immediately evi¬ 
dent, It was welcomed as the first of a series likely 
to be continued each year. However, for several cx- 
reasons it was decided that the catalogue would 
have much greater convenience and utility if it could 
be issued at more frequent intervals and be printed 
on cards so that the successive parts could bo readily 
arranged in a single alphabetic sequence or, at the 
vdsh of the subscriber, be separated into systematic or 
^ographie groups. It was also felt that it should 
include the new plants, not merely of North America, 
hut of the whole American continent and the adjacent 
islands. 

After due consideration and with the encourage- 
of the botanists at the Department of Agrioul- 
ture and at several other centers of botanical activity, 
Miss Clark undertook such a card eatalogue. Her 
first expectation bad been to restrict it to the higher 
plants in the tnabner of her first list, but she was 
by % of Ite dejiartment, espem- 

hy include also the 


cellular cryptogams. This she did, it is believed, 
rather reluctantly, realising the great difficulties in¬ 
volved. 

Miss Clark’s catalogue was issued in twenty instal¬ 
ments banning early in 1894 and continuing to 1903. 
These issues ranged from 920 to 2,144 cards each. 
The catalogue was printed on cards of the then cur¬ 
rent library size, namely, 5x2 inches, a form which 
it has never seemed desirable to change. The plan of 
the work was to have (1) a card for each newly 
characterized American genus, species, subspecies, 
variety or other named form, the scientific name ap¬ 
pearing in full and being followed by the name or 
recognized abbreviation of the name of the author, 
together with a bibliographical reference to the place 
of publication and a very brief statement of range, 
(2) a card for each scientifically renamed American 
plant with similar bibliographical reference to the 
place in which the new name or combination was pub¬ 
lished, followed by explanatory synonymy, (3) a cross-- 
reference card indicating in each case of transfer the 
name-bringing synonym, followed by the new name, 
(4) a blue card (long since discontinued) of the same 
size indicating the title of e^ch work indexed, (6) re¬ 
printed cards when needful to supplement previous 
synonymy and references and (6) correction cards 
(issued without charge) to emend any detected errotft* 

Very soon after the Card Index had been begun, 
the first part of the great "Index Kewensis” appeared, 
a work which was to list the genera and species of 
phanerogams of the world published up to the end of 
1886, It then became one of the primary purpoaea 
of the Cord Index to furnish American botanists with 
an efEective supplement to this more universal work. 
Therefore, the attempt was made to carry the Card 
Index back to the beginning of 1886, an undertaking 
which, with all practicable endeavor, it has not bean 
poasffile entirely to accomplish. 

Uiaa Clark waa much aided by the collaboration of 
Maa* 4^ Stevens and, in the later part her 
work, aim cmiployed also in the indmdng of eei*tai|k 
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works the assistanee of Miss Mary A. Day, who was 
then the librarian of the Gray Herbarium. By 1903, 
however, Miss Clark's duties as librarian of the De¬ 
partment of Agriculture had so increased that she de¬ 
sired release from further care of the Card Index and 
most generously handed it over with its good-will and 
subsoription list to the Gray Herbarium, where its 
importance was particularly appreciated and where 
Miss Day, already trained in its methods of work, 
could carry it forward consistently and effectively. 

When turned over to the Gray Herbarium, the 
Card Index contained 27,999 cards. Miss Day, from 
1904 until the middle of 1923, did most of the index¬ 
ing, though she had from time to time aid from other 
members of the Gray Herbarium staff, especially 
from Miss Edith M. Vincent, who through many years 
assisted her. In 1923, when, lowai’d the close of her 
life, her work on the Card Index was given up by 
Miss Day, the number of cards had been advanced to 
about 170,000, Since the autumn of 1923, the Card 
Index has been conducted by Miss Lesley Chillings- 
worth Brown (now Mrs. Le.sley C. Wilcx^x), appointed 
bibliographer of the Gray Herbarium largely for this 
complicated duty. Mrs. Wilcox has had aid in her 
work, especially in the assembling of the literature to 
be indexed, in the interpretation of doubtful refer¬ 
ences and in critical verification, from nearly all the 
other members of the Gray Herbarium staff, as the 
time at their disposal or their special acquaintance 
with difficult groups rendered their services available 
or particularly needful, Dr. I. M. Johnston liaving 
given special aid on the side of the now copious Span¬ 
ish- and Portuguese-Araerican botanical literatures. 
At present the Card Index has run to 124 quarterly 
ifisues, together including 199,011 cards. 

From its beginning until 1909 the cards were sold 
at the uniform rate of $15 per thousand. Since that 
time, on account of the very greatly increased cost of 
printing, it has been necessary to raise the price to 
$22.50 per thousand. It may be said at this point 
that although the sale of sets to the subscribers has 
somewhat more than defrayed the cost of printing, 
the returns have never fully covered the expenses of 
compilation, not to mention the great amount of 
salaried time employed in the critical verification. As 
the index has thus been sold at leas than cost, it 
naturally has not been feasible to reduce its price. 

To date no less than 376 botanical jounials and 
soientifio serials have been indexed, as well as about 
350 monographs which have not appeared in serial 
form. The catalogue has covered works in no less 
than fifteen languages. So very numerous have been 
the individual papers which have received attention 
that it has not been found feasible to continue Hiss 


Clark’s syatom of issuing the blue cards to record 
their titles. 

The largest single lacuna in the work of the index 
arises from its inability to cover to date a considerable 
part of Dr. Otto Kuntze's “Kevisio Generum.” In this 
work the often rather arbitrary and artificial renam¬ 
ing of plants created thousands of new names and new 
combinations, many of them being applicable only 
under the rules individually devised by Dr. Kuntze 
and sanctioned by no widely accepted code. To liave 
introduced these names and combinations at any one 
time into the Card Index would have so extended the 
issues as to have rendered their cost prohibitive to 
subscribers. It has therefore been thought best to in¬ 
troduce these names gradually, only a hundred or so 
at a time, when the issues were not otherwise crowded. 
In this manner these competing names, at least so 
far as the phanerogams and vascular cryptogams are 
concerned, can ultimately be recorded and in a man¬ 
ner leas burdensome to tlie subscribers. 

It long ago became evident that the indexing of the 
cellular cryptogams involved well-nigh insurmount¬ 
able difficulties. Notwithstanding the best endeavors 
which could be put forth the cryptogamic indexing 
fell very much behind the completeness and efficiency 
of the phanerogamic, and at the end of 1927 it was 
found impracticable to continue it. The reasons for 
tiii.s change may be briefly stated as follows. Crypto¬ 
gamic botany for many decades has been growing 
highly specialized. Its groups are so unlike in their 
nature as to require very different methods of investi¬ 
gation. From the standpoint of research it may be 
said that cryptogamistfi, as such, have ceased to exist. 
They have been replaced by specialists who restrict 
their activities to particular groups—^to the mosses, 
hepatics, algae, the lichens, fleshy fungi or patho¬ 
genetic fungi. As a result such specialists have little 
experience or interest in the general bibliography of 
the cryptogams, and 'consequently it was found im¬ 
possible to secure collaboration in this undertaking 
without subdividing the work beyond practical limits. 
Inquiry of the subscribers showed that the majority 
of the establishments which wore purchasing the Card 
Index were using it primarily, if not exclusively, for 
its information relative to the phanerogams and 
vascular cryptogams. No one of these subscribers 
showed much interest in incurring the very large ex¬ 
pense which would have been entailed if the index 
were brought to date on the cryptogamic side. Not 
only would this have very greatly increaaed the cost of 
the index to subscribers, but it would, so to speak, 
have inconveniently diluted it and rather lessened xts 
convenience for those consulting it chiefly in connec¬ 
tion with phanerogamic and pteridophytic work* 
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Furtlier iaquiry developed the fact that cryptogamic 
gpecialists bad little interest in the index because many 
of them developed for their own purposes more eftec- 
tive special lists of the particular groups on which 
they are working. 

Finally it was found that much of the newer pub¬ 
lication upon the cellular cryptogams runs to a com¬ 
plexity far beyond the powers of accurate interpreta¬ 
tion on tlie part of any indexer who is not particu¬ 
larly acquainted with the group concerned. 

For these very cogent reasons it was felt that the 
Card Index could neitlicr satisfactorily bring to date 
its indexing of the ctdlular cryptogams nor run the 
risk of proving misleading by any inadequate pres¬ 
entation of these groups. The change was made 
reluctantly and with the hope that the botanists oc¬ 
cupied with the cellular cryptogams may effect in 
their field some similar undertaking which will far 
better mt^ot their nctt*ds. 

The cost of the index to each subscribing establish¬ 
ment which has kept its subscription continuous from 
the beginning has been $3,389.62. The index is now 
being regularly taken by seven teen establishments,' 
five of them being govermnental, and two being in 
Europe. It will be readily understood that the work is 
of a kind which proves exceedingly useful in connec¬ 
tion with a large botanical library and at establish¬ 
ments where taxonomic research on American plants 
is in progress. 

The majority of American botanical investigators 
confine their researches to American plants, and for 
them this index possesses several elements of particu¬ 
lar convcnionce; among these, promptness of issue is 
one of the most important. A very large part of the 
publications which include American plant-noveltie.s 
are received and indexed within three months of their 
publication, and the issue of the Card Index which 
contains reference to such publications comes out, as 
a rule, within six months of the appearance of the 
papers covered. The index has the further advantage 
that it covers not merely the flowering plants, but the 
ferns and their allies as well, which, of course, is not 
true of the “Index Kewensis*' and its admirable sup¬ 
plements. The Card Index lists not merely the genera 
species, in the manner of the “Index Kewensis,” 
hut also subspecies, varieties and named forms. The 
cross-reference cards in the Card Index are also a 

'The 13»t of pre»ent subscribers includes: Arnold 
Arboretum; Botanical Museum at Borlin-Dahlem; Oar- 
negie Museum; Field Museum of Natural History; Gray 
Herbarium; John Orerar Library; Missouri Botanical 
Garden; Now York Botanical Garden; Royal Botanic Gar¬ 
dens, Kew; Stanford University; Library of the U. S. 
Hepartment of Agriculture; Department of Botany of 
™ U. S. National Museum; University of California at 
Berkeley; University of California at Los Angeles; Uni- 
yerwty of Minnesota; University of Wisconsin, and Vic¬ 
toria Museum, Ottawa. 


Bource of much convenience and quick information, 
since they indicate each old name which has suffered 
replacement or transfer. Finally, the Card Index 
has the inestimable advantage that it permits the 
ready arrangement of all these names in a single 
alphabetic .sequence. 

Unhappily the work is of a nature in which it was 
quite impossible to carry an edition which would per¬ 
mit much reserve for the future. Some of the early 
i.s.sues wore exhausted many years ago. About two 
thirds of the whole is still available in a very few 
seta. 

For some years the issues have run rather evenly to 
about 1,209-1,250 cards per quarterly issue. This 
brings the average cost of the index for subscribers 
to about $110 per year. 

Even tliose recent subscribers who have not at¬ 
tempted to acquire the back issues have given assur¬ 
ance that they were finding the index very helpful in 
drawing to their attention papers which had not come 
to their notice, but were significant to their work. 

No one who has not actually engaged in a biblio¬ 
graphical undertaking of this nature would suppose 
that new species could be hidden in places so obscure 
as those in which they are sometimes found, as, for in¬ 
stance, in school programs, college dailies, sporting 
and outing jounials, town and county histories, etc. 

Before closing this account we wish to express very 
cordial appreciation of the volunteer assistance which 
has from time to time been sent by botanists inter¬ 
ested in the completeness of the Card Index; special 
aid in this matter has come from the U. S. National 
Herbarium, the Department of Agriculture, New York 
Botanical Garden, Field Museum, Missouri Botanical 
Garden and from the groat herbaria at Berkeley and 
Stanford tJnivorsity in California. 

In view of the fact that the Gray Herbarium, with¬ 
out any educational gn^ant or other subvention, has 
been carrying for twenty-six years and is continuing 
this widely useful work at the sacrifice of much time 
and at some financial loss, it seems justified in urgently 
requesting cooperation on the part of the authors and 
editors who publish work including new American 
plants. Such aid may appropriately take two forms. 
In the first place the indexing can be accomplished 
much more easily- and completely if authors take 
proper pains to indicate dearly all new plant-names 
80 that these may be caught by the bibliographer with¬ 
out undue trouble, many such names and combinations 
having been in the past so obscurely put forth that 
their actual novelty can be ascertained only by pro¬ 
longed researches into synonymy and previous litera¬ 
ture, In the second place authors of new American 
plants or new names for American plants, at least 
among the phanerogams and vascular cryptogams, 
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will confer a great favor by sending copies of their 
papers to the Gray Herbarium as soon after pub¬ 
lication as possible. The result will bo an early iudoK- 
ing of the noveltios and incidentally a wider publicity 
for the papers themselves, thus adding much to their 
usefulness and prompt scientific recognition. It may 
be pointed out that such cooperation on the part of 
individual authors will contribute effectively to their 
mutual convenience. 

A few words may here be said on the care and use 
of the Card Index. When received by subscribers 
each issue has its cards in alphabetic order, but then 
has to be incorporated into the index as a whole. 
This proceSvS is one which requires close attention, for 
not only should the alphabetizing be exact, but much 
care should be taken to remove from the index all 
those cards which are being replaced. These are of 
two kinds: (1) those which have been found de¬ 
fective and are to be replaced by the cards definitely 
labeled “corrected repiint,^’ (2) those cards which are 
to be Hiplactid by others furnishing not merely the 
same information, but one or more added synonymic 
cross-references. 

To keep the index as accurate, clear and compact 
as possible, it is highly essential to remove promptly 
and permanently these cards which have been cor¬ 
rected or superseded. So rapid is the growth of 
synonymy and so frequently do transfers occur that 
the cards wliich have to be reprinted to show these 
matters become very numerous. The removal of 
cards replaced for those causes reduces the bulk of the 
index as a whole by about 9 per cent., an element to be 
taken into account in its compactness, convenience and 
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the lessened drawei' space needfnl for its setting up* 

To insure against slip or error, it is wise to pre¬ 
serve, in a separate place and at least for some years, 
all cards thus taken out. If stored in alphabetic se¬ 
quence those removed cards may at any time be sub¬ 
sequently consulted if question arises whether some 
of them may not have been taken out accidentally and 
by error. 

In any form of rcvisionol or monographic work 
upon a group of plants, the index is immediately 
found to be invaluable. It not only serves to indicate 
the recently published species of the group, but, what 
is accomplished by no other single source of informa¬ 
tion, a list of the newly published propositions in the 
subspecific categories. Furthermore, it furnishes im¬ 
mediate clues to the recent literature dealing with the 
groups themselvea. In classificatory papers very few 
of extent or significance fail to put forth some de¬ 
scription of plant novelties or some correction of 
plant names. The Card Index, by recording such 
novelties and transfers, thus beoomes, incidentally, an 
admirable subject index for the systematic botani.Ht 
and covers a high percentage of the literature im¬ 
portant to his activities. 

Issues 1 to 65 (1894-1912) were printed by H. N. 
Patterson, of Oquawka, Illinois, at that time well 
known as a skilful printer of botanical labels, lists, 
etc. From issue 66 to date the Card Index has been 
printed, alpliabetized and mailed by the Library 
Bureau, Cambridge, Massachusetts. 

Any communications regarding the Card Index 
should be addressed to The Bibliographer, Gray Her¬ 
barium, Cambridge, Mass. 
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JOHN ROBERT BENTON 

Dr. John R. Benton, dean of the College of Engi¬ 
neering of the University of Florida for nineteen 
years and a member of the faculty since the establish¬ 
ment of the institution at Gaine.svillc in 1905, died on 
January 8, after an illness of only five days. He was 
fifty-three years of age. Death was due to pneu¬ 
monia growing out of an attack of influenza. 

Dean Benton was a leader in the engineering field 
in the United States. He was the author of twenty- 
four books, the last of which, “An Introductory Text¬ 
book on Electrical Engineering,” was published in 
1928. Bom at Concord, N. H., his education was 
reowved at Trinity College and the University of 
Chicago, and abroad at the University of Gottingen 
and the University of Berlin. He received hia B.S. 
and B.A. degrees from Trinity in 1897 and 1898 and 
hifl Ph,D. degree at the University of Gottingen in 
1900. 


Dr. Benton was a member of Phi Beta Kappa, Phi 
Kappa Phi, Sigma Xi apfi Theta Chi fratomitics, and 
of many scientific a*, i professional societies and asso¬ 
ciations, including the American Physical Society, the 
American Institute of Electrical Engineers, Amer¬ 
ican Association for the Advancement of Science, the 
American Association of Engineers, the Society for 
Promotion of Engineering Education, the National 
Electric Light Association and the Florida Engineer¬ 
ing Society. The Benton Engineering Society is 
organization of University of Florida engineering stu¬ 
dents. 

Prior to going to the University of Florida, D^* 
Benton occupied positions on the engineering faculUas 
of Prineoton and Cornell Univerrities* 

He was one of the most beloved 
ville, having been promitiea^ ideiitJfied 
city^s pirogress during his ywaw 
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RECENT DEATHS 

PfiOPnaaoR Hsctob J. HuaHKa^ dean since 1920 of 
the Harvard University School of Engineering, died 
on March 1, at the age of fifty-nine years. 

Maby Whiton Calkikb, professor of philosophy 
und psychology at Wellesley College, past president 
of the American Psychological Association and of the 
Amtihcan Philosophical Association, died on February 
27, in her sixty-seventh year. Dr. Calkins had been 
associated since 1888 with Wellesley College, where 
she established one of the first laboratories of psy¬ 
chology. 

Dh. JoaKPH M. Hirsh, formerly teacher of chem¬ 
istry at Cooper Union, New York City, who is said 
to have discovered the process for the recovery of 
sugar from beet roots, died on February 13 at the age 
of eighty-seven years. 

Dr. Johankks Oovebtus dk Man, of Yerseke, Hol¬ 
land, died at Middelburg on January 19, at the age of 
tiovouty-ninc years. He was a foremost carcinologist 


and had publMied several hundred valuable contribu¬ 
tions on Crustacea, He was formerly conservator of 
the Bijks Museum of Natural History of Leyden, 
officer of the Order of Oranje-Nassau and officer of 
the Order of Cambodje. 

MEMORIALS 

Mrs. Phi NCR baa given $15,000 for the building and 
endowment fund of the Boston Medical Library as a 
memorial to the lato Dr. Morton Prince. 

A MRMozuAXi plaque to the lato Sir William Glyn- 
Jonos, formerly secretary of the Pharmaoentical 
Society of Great Britain, who died on September 9, 
1927, was unveiled in the society’s examination hall 
by the Right Honorable Christopher Addison on 
February 5. 

Tribute to the memory of the French mathema¬ 
tician, Pierre de Fermat, is to be paid by the French 
Academy of Sciences, whose members have ordered 
his bust to be placed between two other great mathe¬ 
maticians of his period, Descartes and Pascal. 


SCIENTIFIC EVENTS 


AGRICULTURE IN ENGLAND 

An investigation into the present state of English 
agriculture has been oomi)leted by the Institute of 
Agricultural Economics of the University of Oxford. 

The London Times states that the repori of the in¬ 
vestigation, which has just been insued, points out 
that 


over a large part of the country considerable difficulty 
be experienced in finding any farm to be let, and, 
moreover, when one is to become vacant, there are per- 
Jiapft dozens of applications for it. Even the moderately 
intelligent observer can scarcely fail to ask himself the 
^asou. Is it probable that only the best farms come 
ijQto the market! That is scarcely credible, because the 
good farms are too rare to be lightly vacated. Is it only 
the poorer and more inconvenient, in fact the marginal 
farms, which are changing hands, and, if so, is it to bo 
supposed that there arc so many men, men who have been 
bom to the land and know of its present difficulties, who 
*^>^6 anxious to plunge themselves and their families into 
financial perdition! 

^at is true beyond all question, is that in some parts 
of England there is not a farm to be let, and only by 
offering him a figure in excess of market prices can the 
|ouant be persuaded to give up his holding—he credits a 
amount of his assets to good-will. It is equally true 
At in other parts of England there are farms being car- 
on by the owners for want of any tenant, farms 
^ ich have been offered rent free for two and three years 


vdthout 


tucoesa, and stijl no working fanners will come 
vward to invest tkelr ei^ital in them. other words, 


although our national agriculture can not be considered 
prosperous, yet, at the same time, to affirm its general 
depression is both unwise and untrue. Tho problem is 
essentially one of districts, of types of farm and types of 
farming. For the purposes of the inquiry it was deemed 
that the course of farm rents, combined with a consider¬ 
ation of the demand for farms or the difficulty of obtain¬ 
ing tenants, in this district or that, would show for En¬ 
gland what the rural land market might show in another 
country. 

Prom the information thus obtained it is declared 
by the report that depression can not bo said to exist 
in the west, and, conversely, the returns from tlie 
eastern parts of the country .show the hardships under 
which the fanning community is laboring. English 
agriculture is not suffering from one simple diecaae, 
and there is no one simple remedy which can be ap¬ 
plied. The report concludes that: 

(1) Some commodities, such oa milk and market garden 
Btuffs, are produced, owing to thoir highly periidiable 
nature, under naturally protected conditions. Where ad¬ 
vantage is taken of this natural protection farmers find 
themselves on a substantial basis of prosperity. Further, 
where immediate proximity to a consuming center makes 
It posaible to combine production with direct retailing the 
farmer is peculiarly fortunate, and the complaint is less 
of depressed agriculture than of depressed industry and 
the consequent contracted purchasing power of the con¬ 
sumer. 

(2) Other commodities, such as corn and meat, enjoy 
no such natural protection or marketing ndvantagea, but 
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are produced in direct competition with OToreea farmers. 
This comx)etitioii is being met aucccsfifully: (a) by those 
who tend to conform to the practice of the fanners in 
the New World, by an estcnflification of methods, taking 
little more from the land tlian nature gives, and in no 
way seeking to force production; (h) by those who oc¬ 
cupy land ^*good enough to ent/^ which can be relied 
upon under almost any conditions to give a full return 
on the capital and labor expended upon it. It is being 
met with Jess success by tho*sc on certain types of soil, 
who are seeking to carry on established systems of farm¬ 
ing under economic conditions which to-day leave them no 
margin on their expenditure. 

(3) Apart from commodities, and to a lesser extent, 
perhaps, of soil tj'pes and farming systems, farmers who 
are able to operate their lioMings without recourse to 
hired labor on any considerable scale are meeting the con¬ 
ditions of the times without difficulty. 

THE CHARLES LATHROP PACK FELLOW¬ 
SHIPS IN FORESTRY 

The Charles Lathrop Pack Forest Education Board, 
founded by the Charles Lathrop Pack Forestry Trust 
of Washington, D. C., ajiuounces a number of fellow¬ 
ships in forestry for the year 1930-31. The purpose 
of the fellowships is to encourage men who have 
shown unusual intellectual and personal qualities to 
obtain training that will best equip them for future 
leadership either in the general practice of forestry, 
in the forest industries, in the teaching of forestry, 
in forest research or in the development of public 
forest policy. 

The awards will be mad<j to gifted men who demon¬ 
strate natural powers of intellectual and personal 
leadei*ship, and who intend to make forestiy their life 
work. The sum of $10,000 is available the first year. 
The awards will range from $500 to $2,500, or more 
in exceptional cases, and will ordinarily be restricted 
to men of American or Canadian citizenship. No re¬ 
strictions are nmde as to age, educaliouaJ status or 
practical experience, but great emphasis will be placed 
on character, intellect, qualities of leadership and sim¬ 
ilar qualidcations. 

The administration of tliese folJowsliips has been 
placed in the hands of the Charles Lathrop Pack 
Forest Education Board, which is composed of the 
following: Chairman, Henry S. Graves, dean, School 
of Forestjy, Yale University; Secretary, Ward Shep¬ 
ard, U. S. Forest Service, Washington, D. C.; Samuel 
T. Dana, dean, School of Forestry and Conservation, 
University of Michigan; John Foley, purchasing 
agent, Pennsylvania Railroad, Philadelphia; Arthur 
Newton Pack, Princeton, New Jersey, director, 
Charles Lathrop Pack Forestry Trust; E. 0. Siecke, 
director, Texas Forest Sendee, College Station; Ell- 
wood Wilson, chief forester, Laurentide Division, 
Canada Power and Paper Corporation, Grande Mere, 


Quebec; Hugo Winkenworder, dean, College of For¬ 
estry, University of Washington, Seattle; Raphael 
Zon, director, Lake States Forest Experiment Station, 
St. Paul, Minnesota. 

Application forms and other information can be 
obtained from the secretary of the Charles Lathrop 
Pack Forest Education Board, 1214 Sixteenth Street, 
N. W., Washington, D. C. For the current year the 
completed applications must be in the hands of the 
secretary not later than April 15. The awards will be 
made at the next meeting of the board, which will 
be held in New York City on May 10. 

APPROPRIATIONS FOR GRANTS-IN-AID BY 
THE NATIONAL RESEARCH COUNCIL 

At meetings of the National Research Coimcirs 
Committee on Grants-in-Aid, held in December and 
February, twenty-eight appropriations were made 
from the special fund recently placed in the hands 
of the Research Council for tlm aid of research, chiefly 
through allotments to individual investigators. Thin 
committee ia composed of the chairmen of the seven 
divisions of science and technology of the council, 
together with the chairman of the council, the trea¬ 
surer and the permanent secretary. The grants made 
were as follows: 

Margaret Harwood, director, Maria Mitchell Observa¬ 
tory, for the mcaflurement of light of variable stars and 
the computation of periods of variation; Leonard B. 
Loeb, associate professor of physics. University of Cali¬ 
fornia, for a study of the mechanism of the spark dis¬ 
charge; A. H. Pfuml, professor of physics, Johns Hop¬ 
kins University, for the measurement of radiant energy 
from Brownian movement; Frank Schlesinger, director, 
Yale University Observatory, for observation of paral¬ 
laxes and proper motions of bright stars in the southern 
hemisphere; Arthur H. Warner, instructor in physics, 
University of California at Los Angeles, for studies of 
the photoelectric effect from clean tungsten surfaces. 

John B. Whitehead, professor of electrical engineerlngj 
Johns Hopkins University, for investigations on the fun¬ 
damental dielectric properties of Insulating oils. 

William Lester Gilliland, instructor in chemistry, Uni¬ 
versity of Maine, for studies of the properties of carbon 
monoxide; Linus Pauling, associate professor of theo¬ 
retical chemistry, California Institute of Technology, fo^ 
the determination of the electron distribution in various 
crystals. 

T. Addis, professor of medicine, Stanford University 
Medical School, for a study of hypertrophy and com¬ 
pensatory hypertrophy with respect to renal disease*, 
C. Sidney Burwell, professor of medicine, and Glenn 
Oullen, professor of biochemistry, Vanderbilt University, 
for investigations on tissue changes in cardiac ademflJ 
L. B. Ooreoedo, assistant professor of bioohemistiy, Uni¬ 
versity of Oolifornia, for investigations on the purine 
fraction of the nucleic acid molecule; B. A, Upisy, 
feasor of biochemistry, St, Loitis UiiivwsMj' Sdhpol of 
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MediclAe, for studiee of the OTarlftn hormone; Harry 
Ooldblatt, associate professor of pathology, Weatern He' 
aorve UniTorsityi for study of the growth of mallgnaut 
tissue in vitro; Yandell Honderson, professor of applied 
physiology, Yale University, for assistance in his studios 
of the treatment of pneumonia by inhalation of carbon 
dioxide; William do B, MacNidor, UniverBity of North 
Carolina Medical 8ci)ool, for study of the pharmacology 
and toxicology of white snake root; William C. Kobo, 
professor of physiological chemistry, University of Illi¬ 
nois, for investigations on the nutritive importance of 
the amino acids. 

E, B. Babcock, professor of genetics, University of 
California, toward the expenses of a collecting expedi¬ 
tion for the study of ti»e taxonomy, cytology and genetics 
of the genus Crcpui; R. A, Brink, associate professor of 
genetics, University of Wisconsin, for investigation of 
the eytological and genetic bases of semi-sterility in 
maize; Ralph E. Cloland, associate professor of biology, 
Gouchor College, for eytological and genetical studies 
of Oenotheraj George M. Reed, research curator, Brook¬ 
lyn Botanic Garden, for part of the expense of a trip 
to Japan for the study of varieties, culture and diseases 
of the Japanese iris. 

Thomas R. Garth, i>rofesaor of educational psychology, 
University of Denver, for a study of the incidence of 
color-blindness among Indians; Melville J- Herskovits, 
aasistant professor of anthropology, Nortliwestern Uni¬ 
versity, for study of tl»o anthropometry and heredity of 
tho American Negro; Arthur Randolph Kelly, assistant 
professor of anthropology, University of Illinois, for 
ftntUropometrical and morpthological studies of the Chero¬ 
kee Indians; Maurice G. Smith, associate professor and 
head of the department of anthropology, Univorsity of 
Oklahoma, for a study of the peyote cult among the 
Indians of Oklahoma; Roland C. Travis, Western Reserve 
University, for experimental investigation of the speed 
of reflex and voluntary eye movements. 

Division of Anthropology and Psychology of the Na¬ 
tional Research Council, for part of the expenses of a 
preliminary study of the development of Negro children 
(jointly with the Social Science Research Council); 
Division of Anthropology and Psychology of the Na¬ 
tional Research Council, for part of the expenses of a 
conference on culture areas (jointly with the Social 
Science Research Council); Division of Chemistry and 
Chemical Technology of the National Research Council, 
for expenses of Professor Austin M, Patterson, of 
Antioch OoUege, in connection with a meeting of the 
lutomational Union of Pure and Applied Olmmistry on 
the Reform of tho Nomenclature of Organic Chemistry. 

Of those twenty*eight grants, one was for the sum 
of $2,000, and two were for $1,600 each. Eight 
grants were made for $1,000 oaeh, nine were for sums 
between $600 and $1,000, and eight for sums of $500 
or less. 

VlBRKOir KjsUjOQQ, 
Permanent Secretary 


THE ATLANTA MEETING OF THE AMER¬ 
ICAN CHEMICAL SOCIETY 

Chemistry^s advance in the south will bo a domi¬ 
nant theme at the seventy-ninth meeting of the Amer¬ 
ican Chemiciil Society, whicli will be held in Atlanta, 
Georgia, from April 7 to 11. More than 1,500 scien¬ 
tific men from this and other countries will attend. 
Five huudnrd papers and addresses will be presented 
outlining the progress in chemical science. 

The opening event will be a session of the council on 
Monday afternoon, April 7, when plans to meet the 
expanding activities of the society, now, with more 
than 17,000 members, the largest professional organi¬ 
zation of its kind in the world, will bo discussed. The 
president of the society, Professor William McPher¬ 
son, of tlie Ohio State University, will preside. 

The most pressing nwd of organized chemistry, ac¬ 
cording to Dr. Charles L. Parsons, who will submit 
his annual report as secretary, is an endowment of 
several millions of dollars to finance the societyV pub¬ 
lications. Scientific and industrial research is devel¬ 
oping so rapidly that the income of tho society is no 
longer .sufficient in itself to record it. 

To keep American science and industry abreast of 
knowledge in chemistry, the society hits developed a 
reporting system, centering at the Ohio State Univer¬ 
sity, which covers the world’s entire chemical litera¬ 
ture, and the results of which are embodied in a 
publication cnll(3d Chemical Abstracts, The number 
ot‘ periodicals from which digests are made for Amer¬ 
ican use now exce<ids 1^00. 

At a general meeting on Tuesday morning, April 8, 
under the auspices of the Division of Industrial and 
Engineering Chemistry, which will usher in the scien¬ 
tific sessions, industrial chemical processes as prac¬ 
ticed in the south will be featured. 

On the same day the Division of Physical and In¬ 
organic Chemistry, headed by Professor W. V. Evans, 
of Northwestern University, will hold a symposium on 
‘‘Analytical Chemistry.” Among the speakers and 
their topics are: Professor G. L. Clark, University of 
Illinois, “X-Ray Analysis”; C. C. Nitchio, the New 
Jersey Zinc Company, Palmer ton, Pennsylvania, 
“Spectrographic Analysis”; C. W. Mason, Cornell 
University, “Microscopic Methods”; Professor V. K. 
LaMer, Columbia University, “Modern Methods of 
Solutions.” Other speakers at this s3Tnposiura will be 
Professor H. B. Weiser, director of the department of 
chemistry, Riee Institute; Professor I. M. Kolthoff, 
University of Minnesota; Professor N. H. Furman, 
Princeton University, and Professor H. H. Willard, 
of the University of Michigan, secretary of the di¬ 
vision. 

In a public address on Wednesday evening, April 
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0, cloging a day of divisional sessions, Dr. Harrison 
E. Howe, editor of Indttstrial and Engineering Chern^ 
ietry, will deliver a public address on **Chemistry 
Comes South.” Another event stre^ng the develop¬ 
ment of chemistry in the southern states is a aynipo- 
aium on “The Relation of Cotton to Chemical Indus¬ 
try/’ to be held by the Division of Chemical Educa¬ 
tion. Experts from all over the country will take 
part. Dr. Chai'lea 11. Herty, past president of the 
society, will preside. 

Practically all the professional divisions will meet 
in Atlanta. Public health, the growing alliance of 
chemistry and medicine, chemical education, nation¬ 
wide popular training of women in chemistry, rubber, 
gas and fuel, sugar, petroleum, cellulose, history, 
agricnlturo and food, biology, paint and varnish, and 
water, sewage and sanitation are among the topics to 
be discussed. 

The Division of Biological Chemistry will hold ses¬ 
sions on the relation of vital processes in health and 


disease, indaditig nutrition, vitamiuSf imidiatlol^ euh 
doerinology, proteins, amino acids and enayues. 
Qraduato and undergraduate students will join l^th 
teachesrs from sohools and colleges all over the eoun- 
try in the sessions on chemical education. 

Mineral waters will be the chief topic of discttsaion 
at tlie sessions of the Division of Water, Sewage and 
Sanitation Chemistry. The papers at one session will 
deal with the application of the Food and Drugs Act 
to the mineral water business and the distribution of 
safe and palatable table waters and on the utilisation 
of spring waters at health and pleasure resorts. 
Papers at another sesaion will take up stream pollu¬ 
tion, including the work done by the City of Philadel¬ 
phia toward the cleaning of the Schuylkill River. 

Other meetings include those of divisional officers, 
Erie M. Billings, of Rochester, New York, presiding, 
and local section officers, with Dr. G. L. Wendt, of 
Battolle Memorial Institute, Columbus, Ohio, as chair¬ 
man. 


SCIENTIFIC NOTES AND NEWS 


pROFESSOB WiiiUAM MoHTON WHEESiKE, of Har¬ 
vard University, has been made on honorary member 
of the 8oci^t6 Entomologique de France, Dr. L. 0. 
Howard is the only other honorary member among 
Amerioans. 

The doctorate of laws was conferred at the mid¬ 
year commencement of the University of Pittsburgh 
on Dr. Herbert Osborn, research professor of zoology 
and entomology at the Ohio State University. 

Db. Henry Lefpmann, professor of chemistry in 
the Wagner Free Institute and in tlio Woman^s Med¬ 
ical College of Pennsylvania, has been elected an hon¬ 
orary member of the Franklin Institute of the State 
of Pennsylvania. 

Frederick E. Turneaube, dean of the college of 
mechanics and engineering of the University of Wis¬ 
consin, has been awarded the Henry C. Turner gold 
medal by the American Concrete Institute “for dis¬ 
tinguished service in formulating sound principles of 
reinforced concrete design.” The presentation was 
made on February 13 at Now Orleans. 

At the monthly meeting of the American Geograph¬ 
ical Society on February 26 the Charles P. Daly gold 
medal was presented to Nelson Horatio Darton, of the 
U. S. Geological Survey. The citation read: “His 
preparation of the topographic base maps of Arizona 
and New Mexico on the scale of 1:600,000 proclaim 
him a worthy follower in the great tradition of the 
surveys Vest of the hundredth meridian/ With great 
energy and continuity of purpose he has carried for^ 


ward researches in the physical geography of our 
western domain from its northern to southern borders 
and beyond, laying foundations for the fuller enjoy¬ 
ment of its resources.” 

De. Herman A. Spobhb, assistant director in charge 
of the Coastal Laboratory for botany of the Carnegie 
Institution of Washington, has been appointed di¬ 
rector of the Division of Natural Sciences of the 
Rockefeller Foundation. He succeeds Dr. Max Mason, 
recently elected president of the foundation. Dr. 
Spoehr will take up the work on September 1. 

Pbofessob W. Carl Rufus, of the department of 
astronomy of the University of Michigan, has been 
named acting director of the department and acting 
director of the uui'*er*^ observatories, to fUl the 
place of the late Professor Ralph H. Curtiss- D*"* 
Rufus has been connected with the university sinoe 
1917. 

Db. Earl D. Bond, who since 1913 has been med¬ 
ical director and physician-in-ehief of the deportment 
of mental and nervous diseases of the Pennsylvania 
Hospital, has been appointed professor of paychiatry 
in the University of PennsQrlvania Medical School and 
win join the faculty on July 1. Dr. Bcmd also be¬ 
came medical director of the institute for mental by- 
giaie at the Pennsylvania Hospital when the institu¬ 
tion opened its new building on March !• 

Db. Hbnbious J. Standsb, aasociale 

obstetrics in the Johns i W* 

been appointed professor of 




In Corndii ITiiiveiivty a&d bead of thoM dapturtmentfl 
in tiko Kov Yoiic Hospital, efihetive in September, 
1931. Dr. Stander will remain at the Johns Hopkins 
Pntii that time and will act aa adviser in obstethos 
and gyneoology to the New York Hospital in the 
deveiopment of their woman’s clinic as part of the 
plant of the New York Hospital-Cornell Medical 
College Association. 

Dtt. Gebau) S. Shibijst, of Columbia University, 
has been appointed associate professor of medicine in 
the school of medicine of Western Keservo University, 
the ttppoiiitinent to take effect on July 1. Dr. Shibley 
will oecupy a smuJar position on the staff of Lakeside 
Hospital. 

Db. Gbo«0£ M. PirmisoN, who has been connected 
with the staff of the U. S. Treasury Department for 
the past two yeors^ has been appointed associate pro¬ 
fessor of agricultural economics on the Giannini 
Foundation of Agricultural Economics in the Univer¬ 
sity of California. 

Db. Bbi7ck L. Warwick, formerly assistant pro¬ 
fessor of genetics and veterinary science. University 
of Wisconsin, has succeeded Dr. J. L. Lush as animal 
husbandman, breeding investigations, of the range 
animal husbandry division, Experiment Station, Agri¬ 
cultural and Mechanical College of Texas. Dr, Lush 
has accepted a position at the Iowa State College. 

Chari^ a. DohbeI/, assistant professor of mining 
and metallurgy at Stanford University, was recently 
appointed engineering assistant to Dr. Hay Lyman 
Wilbur, Secretary of the Interior. 

H. E. Footb (Pfa.D., Brown, ’17), a member of the 
investigational staff of the Mellon Institute since 1927, 
has been awarded the industrial fellowship on oxygen 
by the Gas Industries Company, Pittsburgh, designers 
and builders of liquid-air oxygon apparatus. The in¬ 
vestigation is to be concerned with the extension of 
the present uses of oxygen, and in particular with the 
application of cheap oxygen in various industrial 
processes, including metallurgical operations and or¬ 
ganic oxidation reactions. 

At the annual meeting of the Research Board of the 
Engineering Foundation on February 20, officer^ for 
the ensuing year were elected as follows: Chairman, 
H. Hobart Porter; vice-chairmen, Otis E. Hovey and 
G. H. Clevenger; additional members of the executive 
committee, Gano Dunn, George L. Knight; director 
and secreiaryj Alfred D. Fiinn. 

Er. Wiumd H. OfiGOon, curator of zoology at 
Field Museum of Natural History, has gone to Lon- 
dofl, taking with him a number of specimens obtained 
oy the William y. KoUey-Roosevelts Expedition to 


Eastern Asia which he will study and compare witll , 
type-speeimens in the British Museum (Natural Silh ^ 
tory). 

An expedition headed by Dr, and Mrs. Herbert 
Spencer Dickey will leave New York on March 20 
in a renewed attempt to discover the exact source of 
the Orinoco River in South America and possible 
archeological remains. The expedition is under the 
auspices of the Museum of the American Dir"', 
Heye Foundation, of which Dr, Dickey is a 
member, 

Dr. Olivkr C. Lester, dean of tlui graduate 
and professor of physics at the University of 
rado, who has visited the laboratories of physics 
universities in England, Scotland, Germany, Franw,^^ 
Switzerland, Italy and Austria, left Colorado on 8ep.^_ 
tembor 4 and spent some time at the California In, . 
stitute of Technology and the University of California,: 
before sailing for London. Dr. Lester returned 
New York on February 15, and will spend the next / 
six Weeks visiting laboratories in the eastern part of | 
the United States. He will resume his work at the 
University of Colorado on March 28. 


Professor W. E. Allen, of the Scripps Institution 
of Oceanography, La Jolla, will cooperate with the 
United States navy in its research on paint to pro¬ 
tect ships against marine growths. He will be pres¬ 
ent in San Diego each month when conditions of 
growths are inspected. 

Dr. Hugh S. Taylor, professor of chemistry and 
chairman of the department of chemistry at Prince¬ 
ton University, and Dr. Wallace R. Brode, assisfr/ ,, 
professor of chemistry at the Ohio State Univen 
will lecture during the intersession of the Univerl?? 
of California from May 19 to June 28, During thi| 
session Dr. Wolfgang Panzer, professor of geography i 
at the University of Berlin, will give two eouraea^ 
one on geography and the other on climatology. 

At the meeting of the American Geographical So¬ 
ciety on February 26, Mr. R. H. Sargent,, of the U. 8. 
Geological Survey, delivered an address on “Alaskan 
Glaciers from the Air.” Mr. Sargent exhibited and 
described a selection of the aerial photographs made 
by the Navy Department in cooperation with the U. S* 
Geological Survey as part of the government mappii^ 
program in Alaska. Of special interest were a aeriea 
of slides illustrating features of glacier flow. 

Dr, E. W. Berry, professor of paleontology in the 
Johns Hopkins University, delivered an address on 
“The Origin and Evolution of Plants” before the 
Washington Academy of Sciences on February 
This is the third of a number of lectures proposed bjl 
the academy on various phases of genesis sj^ i 
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opment or ^‘Origin and Evolution,” which eventually, 
and as revised by the authors, may be assembled in 
book form. 

Da. Albert W. Hull, assistant director of the re¬ 
search laboratory of the General Electric Company, 
lectured before the Franklin Institute, Philadelphia, 
on February 19 on “Vacuum Tube lieseureh.” 

- ■ 'PnOFGBSOR O. W. Stkwaht, head of the physics 
;rtment at the State University of Iowa and na- 
A president of Sigma Xi, addressed the Iowa 
^ College Chapter of Sigma Xi at Ames on 
oniary 17. He spoke on “The Liquid State of 
atter,” The following day Dr. Stewart spoke be- 
)re the graduate school and the i)hysics seminar on 
Experiments in X-ruy Diffract ion.” 

Professor S. R. Williams, of Amherst College, 
was the guest of the Rosa Club at Wesleyan Univer- 
iity on February 25. Following dinner at the 
Eclectic Fraternity, Professor Williams addressed the 
club members on ''Teaching and Research in the Field 
of Physics,” Other guests included the faculty com¬ 
mittee on vocational guidance and all undergraduates 
who are interested in physics. 

On February 15 Dr. II. T. Barnes, professor of 
physics in MeGdl University, delivered a lecture be¬ 
fore the Royal Canadian Institute on "Winter Water¬ 
ways of Canada.” 

Dr. a, Lani)£, visiting professor from the Ilniver- 
sdty of Tiibiugen at the Ohio State University, gave 
jj, a lecture at Ohio University, Athens, on February 20 
'tied “Recent Advances in Atomic Structure.” 




SYMPOSIUM Upon “Evolution and Human Life” 
^ held by the Philosophical Union of the University 
*f California at Ijos Angeles on February 28. Papers 
were presented by Dr. J. Artliur Thomson, of the 
University of Aberdeen, wlio will be one of the prin¬ 


cipal speakers at the formal dedication of the new 
campus and buildings of the university on March 27 
and 28; by Dr, Thomas Hunt Morgan, of the Cali¬ 
fornia Institute of Technology, and by Dr. Herbert 
WUdon Carr, who has been a member of the faculty 
of the University of London. 

The fifteen til annual meeting of the American As¬ 
sociation of Petroleum Geologists will be held at New 
Orleans, Loui.siana, from March 20 to 22. The Roose¬ 
velt Hotel is headquarters for the convention. Ar¬ 
rangements are in charge? of the executive committee 
composed of the five elected officers Oi the association, 
with the cooperation of the New Orleans Convention 
and Publicity Bureau, Inc., and the management of 
the Roosevelt Hotel. Nearly a hundred papers are 
being offered for the program, so that concurrent ses¬ 
sions will be necessary, the several different phases of 
geological science as applied to the petroleum industry 
being separated for special sessions in separate rooms. 
The membersliip now numbers 2,300. Geophysicists 
and paleontologists will al8i> have special programs at 
this convention, the latter group being organized as an 
affiliated society of the American Association of Pe¬ 
troleum QeoIogLsts and known as the Society of Eco¬ 
nomic Paleontologists and Mineralogists, of which the 
officers are: President, Marcus A. Hanna, Houstor, 
Texas; Vice-president, John B. Reeside, Jr., Wasli- 
ington, D. C.; Past-president, R. C. Moore, Lawrence, 
ICansas; Secretary-Treasurer, F. B. Plummer, Austin, 
Texas, and Editor, Joseph A. Cushman, Sharon, Mas¬ 
sachusetts. 

The laboratory of animal nutrition at Cornell Uni¬ 
versity has recently moved into new quarters provided 
at the cost of $30,000. Facilities are provided for the 
study of the fundamental phases of nutrition in both 
its chemical and physiological aspects. The work of 
the laboratory is being developed under the direction 
of Dr. L. A. Maynard and Dr. C. M. McCay. 


DISCUSSION 


THE ETIOLOGY OF THE DISEASE 
PSITTACOSIS 

The recent outbreak of human disease associated 
with disease in parrots resembled in its clinical aspects 
the disease psittacosis. The etiology of this disease 
lias been in doubt, largely because of the failure to 
find an agent common to all or most of the cases 
examined and in the associated ill parrots. 

Our investigations were started about January 15. 
We obtained material from a series of cases and in 
none were we able to find any evidence that infection 
by the B, psittacosis existed, A sick parrot in a 
family where there were two ill adults was the only 
iBtanoe where both sources of material wore avail- 
le for laboratory study. The parrot died and an 


enmlsion of the organs fed and injected into another 
parrot reproduced the same disease picture. The 
organs of tliis parrot were emulsified and filtered 
through a Berkefeld V filter. This when inoculated 
produced the same disease picture. The materials 
from this parrot, filtered in the same way, again 
produced the disease. 

The sputum and blood from one of the cases men¬ 
tioned above were fed to a parrot and a disease pic¬ 
ture resulted resembling that of the parrot which 
presumably infected this case. The organs of the 
inoculated parrot were used to infect another parrot^ 
after the material had been filtered through a Better 
feld V filter. The disease was again produced* H®" 
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material from the second parrot, a|pain filtered, caused 
the disease and death in a third parrot. 

These observations indicate that from the ori^nal 
parrot and also from the human contact we obtained 
a filtrabJe virus and that this virus is the primary 
etiological agent of the disease. 

This virus will kill mice whether the material be 
filtered or not. The virulence for mice does not seem 
very great, as a few nuoe survive. 

There is an inherent source of error in observations 
of this character, viz., the danger of “picking up” a 
virus in the experimental animals used. This pos¬ 
sibility has been excluded as far as possible by using 
parrots from sources free of disease and parrots 
which had been imported sometime before the appear¬ 
ance of the disease. 

As this preliminary note was being prepared a 
short report in the Lancet^ February 1, 1930, of the 
work of Bedsoii, Western and Simpson came to our 
attention. They, likewise, believe that they have dem¬ 
onstrated a lilt ruble virus in parrots. They do not 
repoi't a similar demonstration in the ea.se of human 
materials. 

We also have caused the death of a parrot with 
emulsions of the organs of a fatal hunmn case, but 
filtration experiments on this presumed virus are not 
completed. 

Our observations and those of the English inves¬ 
tigators seem for the first time to offer definite indi¬ 
cations as to the etiology of the disease psittacosis. 

Charleb Kbtjmwikdb 
Mary McGrath 
Carolyn Oldenbusoh 

BIIRRAU or LAltORATOBlES, 

Depaktmknt or Health, 

Netw York City 

BACTERIUM GRANULOSIS AND TRACHOMA 
OF AN URBAN WHITE POPULATION 

In a recent issue of Science^ a brief note has been 
published extending the original publication of No¬ 
guchi on Bacterium granulosis (nov. spec.) in relation 
to the trachoma occurring among the Indians in New 
Mexico and Arizona. The present report has for its 
purpose to record the isolation of Bacterium ^runw- 
hsis from cases of trachoma occurring in New York 
City and further experiments on contact infection. 

Through the kindness and cooperation of Dr. Mar¬ 
tin Cohen, we obtained specimens removed for cura¬ 
tive purposes from two patients who had suffered 
from trachoma two and ten years, respectively. In 
both patients the pannus and scar-formation, charac- 

1 E. B. Tildon and J. B. Tyler, Soiknoe, 71 : 186 , 1930 . 


teristio sequels of the trachomatous disease, were pres¬ 
ent. 

The sixicimens were employed in the preparation of 
cultures according to the original Noguchi methods, 
and from both bacteria were isolated which conformed 
in all biological properties with Bacterium granulosis 
as obtained from cases of Indian trachoma. More¬ 
over, when the cultures obtained from the New York 
cases of trachoma were inoculated into monkeys by 
the Noguchi method, they gave rise in from sevL^Ltn^ 
thirty-three days to the granular conjunctival 
tion characteristic of experimental trachoma 
sembling closely trachoma in man. \ 

Tyler^ had found that when monkeys in which 
the experimental granular, trachomatous lesions a^ 
present and normal monkeys with smooth conjum^^^ 
tivae are caged together, the previously healthy ani.^^ 
inals acquire the experimental disease. Noguchi hAc'r 
previously observed the extension of the lesions from 
the inoculated to the munoeulated eyes of Macacm^ 
rhesus and chimpanzees. This presumable contact in¬ 
fection was shown by Tyler’s experiments to be pos-t 
siblo between inoculated and uninoculated animals. 

We have since found that when the secretions from 
monkeys with the granular lesions are taken on cotton 
swabs and transferred directly, by rubbing, to the 
eyes of normal Macacus rhesus, the experimental 
trachomatous disease is promptly produced. In addi¬ 
tion, it has been found that when cultures of Bac¬ 
terium gratiulosis arc instilled into the conjunctival 
sac of normal monkeys and the eyelids gently mas¬ 
saged, infection also occurs and the granular lesions 
appear quite as early (thirteen days) as after sub- ^ 
conjunct!cal injection. 

Peter K. Olitsk ^ 
Joseph R, Tyler 

The Laboeatoribs or the 

Bocketeller Institute foe ^ 

Medical Bbsearch, 

New York, N. Y. 

ACCUMULATION OF GAS IN CLOSED COL¬ 
LODION SACS IMMERSED IN FLOWING 
TAP WATER 

In Science for September 20, 1929, there appeared 
an article by Stacy R. Guild with the title given above. 
The essential experimental fact reported is that when 
a closed collodion sac containing water or an aqueous 
solution is immei*scd in running water under some cir- 
curastancos a bubble of air will be slowly formed 
within the sac, and grow at a rate proportional to its ^ 
own surface, while at other times a bubble alreadyf 
present will dwindle away. The experiments sngges^l^ 

« J. R. Tyler, SciKNOK, 70: 612, 1920. 




Strongly that the controlling factor is the amonnt of 
air dissolved in the water; when this amonnt is 
known to be large, the bubble grows, and when the 
water has been degassed before use, the bubble shrinks. 
Qnild appeals to physical chemists to “determine the 
laws governing this phenomenon and to work out the 
true explanation of it.” 

We think that the phenomenon is much less ob- 
than Guild supposes. In fact, his own experi- 
;"tts are extensive enough to show that there are no 
'/ obscure factors operating. It is merely neces- 
■y to suppose that a collodion membrane is penne- 
•e to air. Tap water is commonly saturated with 
at a pressui'e greater than atmospheric; that is, 

■ le partial vapor pressure of the dissolved air is 
^pneater than one atmosphere. Then if the membrane 
is permeable to air (that is, nitrogen, ox 3 'gen, etc.) 

' dir will pass through uuf il the water on both sides con- 
: tains air at the same partial pressure. But if this 
v partial pressure is greater than the mechanical pres- 
V sure on the water, which Ls, of course, one atmosphere, 

; then the system is unstable, air will be evolved more 
or leas rapidly and a bubble will form. Once the 
bubble is started, the rate of growth will be propor¬ 
tional to the interface, that is, to the surface of the 
bubble. When wc have the bubble in the sac and 
^ow degassed water past it, the same processes occur 
M the reverse direction. The water inside the sac is 
/iaturated with air at a pressure greater than that out- 
aide, so that air is lost to the running water and the 
bubble shrinks. 

P. L. K. Gross 

DSPA&TUXNT of CnKMlRTET 
# Pomona Colueos 

^ Lotus S. KAssBii 

; ; National Research Fellow in Chemistry 

OiOJrottNJA University 

HISTORY OF THE DISCOVERY OF PERIODIC 
REVERSAL OF HEART-BEAT IN INSECTS 

Supplementary Note 

j In a recent paper^ I have traced the early history 
of the discovery of periodic reversal of peristalsis of 
the heart in Lepidoptora, a phenomenon wliicb accom¬ 
panies metamorphosis and continues to the end of life, 
resembling in certain respects a similar phenomenon 
in asoidians. Periodic reversal in Lepidoptora, dis¬ 
covered by Malpighi in 1669, expressly denied in the 
first half of the nineteenth century by such excellent 
observers as Herold (1823) and Verloren (1844), 

; confirmed for the chrysalis (silkworm) by Comalia 
(1866), was first adequately described by Bataillon 
(1893, 1894). 

,, In writing this historical review I was unaware of 
1 J- H. Gerould, Biol Bull, 56 (3); 216-225, 1229. 


the second paper on the subject by Bataillon/ i|» 
which he extended his observations to the adult aiik^ 
moth and found, as I have done recently, that periodic 
reversal in the direction of the heart-beat is not a 
temporary phenomenon connected with metamorpbo^ 
sis but, in confirmation of Malpighi’s observattona, is 
characteristic of the adult moth. 1 will here briefly 
summarise and translate Bataillon’s later conclusions. 

Ho states that, having regarded the phenomenon 
as connected with disturbances in nutrition daring 
metamorphosis, he had been skeptical of Malpighi's 
observations on the adult, especially in view of the 
fact that they were made on the eviscerated insect 
under obviously abnormal conditions. Continuing he 
says : 

If the dorsal integument is carefully shaved and the 
median line smeared with glycerine to make It more 
transparent, the heart becomes visible, and its movements 
can be observed until death. Here, again, in spite of 
the defects of his technique, Malpighi was right. The 
circulation takes place sometimes in one direction, some¬ 
times in the other. 

On the basis of experiments upon full-grown larvae, 
he concluded that pupation and periodic reversal of 
circulation in the dorsal vessel depend upon three 
factors which presumably it^duce internal pressure, 
viz., elimination of the contents of the intestine, 
transpiration and spinning. 

Of the adult insoot he says: 

There arc, at first, successive periods of direct or of re¬ 
versed circulation every one or two minutes; then tliese 
periods are longer, ospecially while the individuals are 
in cojTulation. Finally, the contractions of the doml 
vessel succeed each other regularly and alternately, from 
in front backward and from behind forward, becoming 
less and less marked at the approach of immobilily and 
death. 

Thus he calls attention to the comparatively short 
periods of forward and backward peristalsis in the 
young moth, to the longex phases sometimes induced 
by copulation and to the reduction of the successive 
alternating phases in old age to single beats, obser¬ 
vations similar to those which I have made.* 

Hypodermic injection of saline solution (sca- 
wator) into the blood of the adult moth caused an 
immediate cessation of reversal; forward beating 
alone occurred for several hours. The employment 
of suction, on the other hand, was followed by long 
periods of backward beating. By the injection of 
air into the hemolymph, the forward flow of the blobd 

Bataillon, *‘Nouvencs recherches sar lc« 
nismes do 1’Evolution chez le Bomhyx moil/' 
hov/rgnignome de Veneeigrmim/t $uipmmsr,dx 1 - 16 , 1694 - 
» J. H. Oerould, “Periodic Beversal of Heajrt 
in the Silkworm Moth and Pdpa/’ /own dm 

Phyziol^ 46 : 686 - 430 , 1929 . 



itbAulated and beoatne «v«ii tsmtil* 
tuoim; tfaifl inM aeen in marked degm in old indi- 
vidttals wliieh were decrepit aod tnotiotxleiaa. Such a 
moth, for example, injected in the morning, immedi¬ 
ately was thrown into a state of intense activity which 
eontinued during the rest of the day, followed by 
death a few hours later. 

In conclusion Bataiilon says: 

The entire life of Bomhyx from the spinning to death 
presents constant physiological characteristics: lowering 
of internal pressure; respiratory and circulatory dis- 
turbances, and histolysis. . . . The circulatory distur¬ 
bances . . . are merely the permanent index of more pro¬ 
found disruptive changes. 

Both Bataiilon in his earlier paper (1893)^ and 
Fischer (1918)'* suggested that periodic reversal may 
be due to increased acidity of the blood accompanying 
metamorphosis. This idea is supported by a recent 
paper in Japanese by Yokoyama® who has succeeded 
in bringing about periodic reversal prematurely in 
the larva by blocking the abdominal spiracles with 
enamel paint or by injecting into the hemolymph of 
the abdomen (at the eighth abdominal segment) weak 
solutions of lactic or acetic acid. 

Jo«N H» Gkrould 

BAaTUOUTH Oou^ras 

THE CHEMICAL CONSTITUTION OF 
PECTINATELLA 

In searching for material in order to study the syn¬ 
thesis of protein, Peotinatella was examined. The 
thought was that here was a source of rapidly formed 
gelatin, or its precursor collagen. A mass weighing 
from 2 to 5 kilos is formed within a few weeks, com¬ 
parable to the growth of certain tumors. The fact 
that investigation reveals that the jelly-like secretion 
is not of the nature of collagen but of true protein of 
a fairly high order does not rob the study of its 
interest or importance, for the organism stands as a 


readily available source of study of extremely rapiu 
ayti^eais of protein. , 

The material was supplied by Professor Baymopd 
C. Osbum, director of the Stone Laboratory, Put-in- 
Bay, Ohio. Peetinatella is available in large <|Uan'« 
titles during the summer and autumn. It may be 
preserved in fresh water, and sampling is possible 
from the growth, the remainder proceeding with its 
growth without detriment. . 

The water content is high. A specimen wwhing -j 
1,200 grams gave, on drying, 5.0 grams dry vraight. [ 
Protein, etc., therefore make up about 0.5 perWnt. ;; 
of the nonnal body. \ t 

The protein reactions were typical of such pro- i 
teins as ovalbumin, serum albumin, etc. The biuret \ 
reaction was positive and typical, that is, like that 1 
of white of egg and not like that of gelatin or pep- | 
tone. 

The following amino-acids were demonstrated, 
tyrosin, tryptophane, cystin. In a cold extract Oi 
the dried material all three were positive, but 
reactions were intonsifled after acid hydrolysis. Thit^' 
was especially true of cystin. The protein was heat 
ooagulable. 

Of the inorganic sub.stances, sodium chloride was 
demonstrable. Phosphorus was negative before hy¬ 
drolysis, and after boiling with equal volumes of sul¬ 
phuric and nitric acids, none was demonstrably 
Calcium is present in copious amounts, as one wonlA 
suspect from the calcareous nature of the body and^ 
Btatoblasts. 

Characteristic of these organisms is the supporting, 
structure composed of chitin. In the specimen^ 
amined chemically, glucosamine (galactosaxni 
was i-eadily demonstrable after hydrolysis. , 
amino-sugar has extensive distribution through - 
animal kingdom and in man occurs in cartilage. 

Withrow Morsb 

jKrricasoN MimtCAn Oollbue, | 
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REPORTS 


THE TEACHING OP HYDROBIOLOGY AND 
AQUICULTURE IN AMERICAN 
UNIVERSITIES 

Thx committee on aquiculture of the Division of 
Biology of the National Research Council has had a 

♦E. BataUlan, flei. Franoe et Belgique^ 26: 18- 
65, 1803. 

»E. Fischer, **Biiie bol Baupen und Puppen beob- 
achtete Umkehruitg dor peristaltlschen Hersbewegung/* 
Buadsekott. Stutiffort, 36: 9-10, 1018. 

•T. Yekoyaraa, Notes on the Periodic Reversal of 
R^rt*baat in the Silkworm Bomhyx mori L,,'* Dohutsu- 
(Zool Mokff,), 39, No. 459, Suppl.: 45-51, 


subcommittee engaged in gathering data on the teach¬ 
ing of hydrobiology and aquiculture in Americau uni* 
veraities. This committee has consisted of James Q* 
Needham, A. G. Huntsman, Chauoey Juday and E, 
N. Transeau. A report has recently been submitted, 
embodying the following data. 

Sixteen institutions in the United States and Cana^ j 
give courses in these subjects. These institutions 
their ondei^aduate courses are listed in the acoon^ ^ 
panying table. These courses ore called by vario«| 
names, as indicated in the footnotes to the ta^ 
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Under Staff, P = profeasor, I = inatructor, h = lecturer, 
coDducting the course listed. In other columns, nu- 
morals indicate credit hours in courses j \ = variable. 
* Limnology or hydrobiology or frosh-wator biology. 

** Aquiculture or fish culture. 

*** Diseases of fishes or fish parasites, 
t Limnology directed toward public health rather than 
toward aquiculture. 

4 t Bepeated in summer at the biological field station of 
; the university. 

^ fng to the newness of the subject of instruction 
^ are very diverse also in content and in emphasis. 

’ 'f C; great is this diversity that a blank designed to 
•^<*Uther data proved to be of little use. It merely 
Jevoioped these facts not shown in the table: 

1. That these are upperclass courses. 

' ^ 2. That from one to three courses in zoology are 
, Jtho usual prerequisites; less often, courses in botany, 
ecology and entomology. 

3. That the study of plankton and systematic de¬ 


terminations of invertebrate animals still receive chief 
emphasis. 

4. That a little quantitative work is done in very 
different subjects. 

5. That a rather high proportion of field work dur¬ 
ing the portion of the yesor favorable to it is the rule. 

6. That emphasis on marine biology goes with 
proximity to the sea. 

Our table seems to show a considerable staff of men 
engaged in teaching the subjects listed, but as a mat- 
ter of fact nearly all tbe.se men do this work inciden¬ 
tally to other heavier duties. They do it voluntarily 
in addition to the other teaching or administrative 
work that is required of them. Aside from the staff 
of College of Fisheries of the University of Wash¬ 
ington (where the emphasis is on marine biology) 
there appear to be but three men commissioned to 
devote themselves wholly to fresh-water work; Dr. 
Juday to limnology at Wisconsin, Dr. Embody to 
aquiculture at Coniell and Mr. W. J. K, Harkness at 
Toronto. Dr. Embody’s course in aquiculture has 
been running since 1912. 

Courses in ichthyology and parasitology arc in¬ 
cluded in this table only for those institutions that 
offer also the other subjects; they are here included 
because they are important contributory training for 
bydrobiology. There arc courses in all universities 
that provide training in the fundamental sciences. 

There are other bits of relaUid work omitted, such 
as the plankton work that is done at the University 
of Colorado in a course on bacteriology for civil engi¬ 
neers, and parts of courses in ecology, zoology, para¬ 
sitology and microbiology given in a number of 
institutions, notably in Illinois, Ohio and Toronto, 

The two Canadian institutions listed have represen¬ 
tatives on the Biological Board of Canada and par¬ 
ticipate in its summer field work. The department 
of biology of the University of Toronto provides cer¬ 
tain offices for the bos rd and maintains a special 
laboratory for fresh-water investigation, the Ontario 
Fisheries Research Laboratory. 

James G. Nej»idham, ChairmcM 

CoRNEm:^ Untvkrsity 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MICROCINEMATOGRAPHIC APPARATUS 
‘ FOR THE OWNER OF A i6.MM MOTION 
^ PICTURE CAMERA 

no Thb usefulness of motion pictures for teachinf; and 

by 

emonstration of scientific facts hag been established 

•att>Qg ago; this is especially true in the microscopic 
isl 


field, where phenomena are to be demonstrated be¬ 
fore an audience. A microscopic demonstration be¬ 
comes impractical when the audience is of any size. 

It is therefore a great satisfaction to have the ex¬ 
periment ^^stowed away” in the form of a motion 
picture film to bo ready for projection whenever and 
wherever needed. 
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To make motion picture records of mierosoopio ob* 
jeots^ if one has the necessary miorocinema equipment, 
is not difScult at all. An apparatas designed for this 
purpose has been described in Sciknok^ and in the 
TransAciions of the Society of Motion Picture Engi^ 
neors.* It is a standard equipment for modem lab* 
oratories doing microscopical investigations. This ap¬ 
paratus, however, requires the use of standard motion 
picture film of 36 mm width (professional size). 

In order to enable the owner of a 16-mm motion 
picture camera (amateur size) to make microscopic 
film records without difficulties and great expense, an 
apparatus (Figs. 1 and 2) has been devised whert^by 



Flo. 1. Microcinema Apparatus with Filmo 70 (Bell 
and HowoU Company), driven by spring motor, adjust¬ 
able speed up to 128 exposures per second. 

any 16-mm camera, be it either Filmo, Cin^. Kodak, 
Victor Ciiid Camera, etc., can be used. The appa¬ 
ratus is constructed upon the same principles as the 
largo machine although more simplifled and smaller 
iu size, the actual dimensions btung 22 x 14 x 0 inches. 
The instrument consists of a cast-iron base plate 
with sleeve, a steel column, a fixed and a swivel plate 
with focusing and beam centering device. All parts 
are machined, turned and polished and assembled with 
vgreat oar© and precision, so that serious work can be 
4one with it. 

The microscope, of any make, is placed on the base 

1 09! 072, June 28, 1929. 
a 18: 461-404, 1929, 
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Fig, 2. Mierooincma Apparatus with Cin6 Kodak 
Model A, band driven. AttachineiitB are available foi^ 
* * slow motion' ’ and * ‘ time lapse. ^' 

plate and brought in line with the focusing device. 
When the object is sharply in focus it Ls also auto¬ 
matically in focus on the film in the camera, and the 
film record can be taken inmiediately by swinging the 
camera iiito position over the microscope and releas¬ 
ing the spring motor or turning the crank of the 
camera. 

A beam splitter with observation tube can be em¬ 
ployed when it is desired to observe the specimer: 
while it is being photographed. 

As ft light Boun*e any projection lamp froi 
to 200 watt is more than sufficient when ordi 
bright field pictures are to be taken. For taking ^ 
tures with dark field niumination (indirect illumii 
tion) a small arc lamp of the ordinary type (aboh, 
4, 5 ampere) is recommended. 

Pictures of small objects, for instance, insects, et* ( 
may be easily taken, by removing the microscope an 
using a small lens attachment which can be screwed 
onto the fixed plate. 

Another attachment can be substituted whereby 
single exposures at certain predetermined time inter¬ 
vals can be made. This device consists of on electric 
timer which controls the camera and also the light, 
source. This arrangement is for the purpose of . 
making accelerated motion pictures for the study . 
slowly moving objects, for instance, living tissue 
the growth of bacteria, etc. 

Hbunz Rosrnberqbsr; 

Thb Rockefeller Institute for 
Medical Research < 



SPECIAL ARTICLES 


"AUXIMONES" AND THE STIMULATION OF 
LEMNA BY ORGANIC MATTER 
SoKS time after the discovery that vitamins were 
necessary for the growth and well-being of animals, 
a claim was put forward by Bottomley and Mocker- 
idge that similar substances were essential for the 
growth of green plants. These investigators found 
Lemna. (duckweed) failed to grow and repro- 
^ ‘ Continuously in two well-known salt solutions, 

isas extracts of organic matter from peat, soil 

.manure were added, satisfactory results were ob- 
hi|^ed. From their experiments they concluded 
‘ti> 

It is now established that plants, in tboir turn, require 
^TQwth’promoting substances, or auximones; which in 
che case of the lower plants, are apparently manufac- 
taxed by themselves, but which in the case of green 
, plants, must be supplied from without. Since these 
^necessary accessory substances are essentially organic in 
luatare, their only possible source in the case of ordinary 
green plants is to be found in the organic matter of the 
soil in which they arc growing.^ 

My attention was drawn to the work of Bottomley 
when I was studying the reproduction of yeast in 
synthetic media at Toronto. 1 found that it was 
possible to grow yeast without the addition of any 
oi^anio matter except sugar, although reproduction 
was always better when particular organic extracts 
were added, Fulmer, however, proved conclusively 
that these "Bios^'-containing extracts were stimulants 
and not essentials. It occurred to me that similar 
might be obtained with green plants if they 
' grown in suitable inorganic solutions. 

ime time later at Iowa State College I had the 
^ ^ortunity of going more fully into the auximone 
^ ^ry. It was necessary first to find an inorganic 
^Hedium in which the Lemna would reproduce with¬ 
out the addition of organic matter. To this end Mr. 
Roller and I set out systematically to test salt solu¬ 
tions Containing the essential elements; eventually we 
obtained an inorganic medium in which Lemna major 
reproduced and remained healthy without any added 
organic matter,* This showed that there are no 
essential organic substances needed for the green plant 
in the same way that vitamins are necessary for ani¬ 
mals. I investigated shortly afterwards the pH re¬ 
quired by the plants and the effects of duration and 
intensity of light.® In all cases the medium was made 
from carefully purified salts and special care was 

^ iMockoridge, Biochem, Jour,, 14; 432, 1920. 

0] CHark and Boiler, Soil 8oi,, 17: 193, 1924. 
tu® Clark, Jour, Phjfs, Chem,, 29; 935, 1925; Plant 
ipsiol, 1: 278, 1926. 


taken to have distilled water free from contamixia* 
tion. Recently Ashby, in London, has used this 
medium for the growth of Lemna minor and has con* 
firmed our conclusions/ 

These rosults, however, still left open the qaestion 
of stimulation of green plants by organic matter* 
Mockeridge found stimulation with soil and manxire 
extracts, even with an inorganic medium unsuitad to 
the Lemna—the greater the degree of decomposition 
of the manure, the more stimulation was found. The 
theory was therefore put forward by Mockeridge that 
bacteria produce the substances which stimulate the 
plant: “The work of elaborating the gi’owth-promot- 
ing substances is therefore thus relegated to the soil 
bacteria.” ° 

We have found that extracts of manure, of soil and 
of alfalfa, as well as various “Bios” fractions which 
affect the growth of yeast, will increase the rate of 
reproduction of the Lemna when the pH is kept con¬ 
stant. There Ls a rapid rise in the rate, from less 
than one port per million of the organic matter in 
the solution, up to ten parts per million for the par¬ 
ticular soil used, twenty for the manure and sixty for 
the alfalfa, although the alfalfa extract did not be¬ 
have exactly like the soil and manure extracts. There 
is a maximum rate of growth over a considerable 
range, after which the addition of more extract makes 
the medium increasingly toxic, especially with the 
alfalfa. Ashby has found that stimulation occurred 
with 0,2 parts per million of organic matter extracted 
from horse dung, that it was not impaired by auto¬ 
claving and that the ash did not increase the growth 
rate.® He considers that the action of the organic 
matter is catalytic in nature, “ainoe any addition 
above a minimum dose bos no farther effect upon the 
growth rate.” 

In these experiments greet care was taken to keep 
the plants as free as possxole from contamination with 
micro-organisms. Ashby, in bis later experiments, 
sterilized his solution and changed it every forty-eijght 
hours—-in some of my experiments I changed evexy 
twelve hours.* It seemed to me, however, that there 
was always the possibility of a symbiotic relationship 
between the Lemna and bacteria in which the latter 
would make use of the organic matter. In order to 
do away with this possibility it was necessary not 
only to grow the plants in a sterile solution, but also 
to free them entirely from bacteria—a much more 

® Ashby et al, Ann, Bot„ 42: 771, 1923. 

, 0 Mockeridge, Ann, Bot, 38; 728, 1924. 

• Ashby, Ann, Bot,, 43 : 805, 1929. 
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difficult opetfttioiu It wiub to this problem that Mr. 
jRoUer tnmed his attention lost winter. 

Hansteen in 1898 had reported an attempt to stezil- 
^ Lemna by washing—^testing for baoieiia by the 
joffect on egg albumen. We were quite unable to free 
^he plants of bacteria by this method—whatever the 
effect on the albumen, eome bacteria always grew 
on a nutrient agar. This would be expected, and 
we found in later experiments that plants which were 
bacteria free on the surface—no growth showing for 
fve or six days on agar—when macerated, produced 
polonies abundantly. 

I In his sterilisation experiments Mr. Roller tried 
iltra-violet light and a large number of aniisoptios 
kt various concentrations, and finally developed a tech¬ 
nique which killed the micro-organisms both inside 
and outside the plant—^no growth is developed on any 
medium yet tried for the bacteria whether the plant 
is macerated or not. We have grown the sterile 
Lemna through some twenty-five to fifty generations 
in the inorganic solution and they are reproducing 
normally and continue to look healthy. The first un¬ 
expected result was that the rate of reproduction of 
the sterile plants was greater than that of the non- 
sterile plants in the sterilized inorganic medium. 

A second unexpected result was that the addition 
of sterile organic extracts of soil and manure (opti¬ 
mum concentrations) to the sterile inorganic medium 
with the sterile plants resulted in a decreased rate of 
reproduction compared with the sterile checks in the 
purely inoiganic medium; the non-sterile plants, with 
the same sterile additions of organic matter, repro¬ 
duced faster than the non-sterile plants in the steril¬ 
ized inorganic solution—a confirmation of the work 
we have mentioned above, and as Ashby has also 
reported. Without bacteria the organic matter seems 
f to depress the rate of reproduction, although we have 
yet found whether this is due to a variation in 
the optimum concentration of the organic matter 
under the sterile conditions. 

At the same time cultures were run in which the 
Bterile plants had added to them, both in the steriL 
ized inorganic solution and in the sterilized solution 
^th organic extracts, an inlusion of live bacteria 
Jrom soil. The inorganic solution with the bacteria 
tended to decrease the rate of reproduction of the 
Lemna; whm'e the organic matter was present the 
rate was greater than in the same solution without the 
bacteria, but it did not altogether overcome the origi- 
depression caused by the oxganio matter—the rate 

F as distinctly lower than the eheoks for the sterile 
tents in the Sterile inozganic medium. 

the stsdle medium with sterile plants we have 


so far failed to get stiumlation of the rate of reprov 
ductlon of the Lemna by adding sterile organic ex¬ 
tracts which certainly increase the rate when the 
plants are non-sterile. Details of this work with the 
effects on dry weight and ash will be reported later 
after some of the debatable points are examined fur- 
ther, but the present state of the problem is distinctly 
interesting. 

Nobhxk AsHvnoLL Clark 

DspAaruin^ or Cuxmistst, 

Iowa State College 

OCCURRENCE OP GERMANIUM AND 
ARSENIC IN METEORITES^ 

The only record of a non-teirestrial occurrence of 
germanium is due to Howland^ who obtained spectro¬ 
scopic evidence of this element in the reversing layer 
of the sun. Investigations carried on in this labora¬ 
tory established the fact that germanium is of wide 
distribution in so far as the earth’s crust is con¬ 
cerned.^ On deciding to extend these investigations 
to meteorites, six specimens were selected representing 
siderites, siderolites and aerolites. The specimens 
were subjected to arc spectral excitation by a method 
described elsewhere,^ and the spectrograms were 
examined in the range between A.X 3040 and 2530 
angstroms. In all cases the germanium lines 
2651.6 and 2651.1 were definitely, though faintly, 
visible. These lines are extremely helpful in recog¬ 
nizing germanium: in addition to their being highly 
persistent they lie in a range where the dispersion 
of the prism spectrograph is considerable, thus 
minimizing diffleuities due to overlapping of lines, 
especially when specimens of complex composition are 
examined. 

On the basis of these observations it is to be con¬ 
cluded that traces of germanium are present in the 
following meteorites: 

1. Siderltd from Toluca, Mexico. 

2. Biderite from Welland, Ontario. (Fell 6: 30 A. M., 
December 14, 1807.) 

8, Biderolite from Admire, Lyon County, Kansas. 

4. Biderolite from Llano del Inca, Atacama, Chile. 
(Found in 1888.) 

^ Presented at the forty-third meeting of the American 
Astronomical Society, Harvard College Observatory, 
January 1, 1980. The investigation upon which this 
announcement is based was supported by a grant to 
S. L. Boothroyd and Jacob Papish from the Hwdcscher 
Foundation for the Advancement of Research, estab¬ 
lished by Aug^ Heckseher at Cornell University. 

a Rowland, Amer. Jour* 8ci,, 41: 248, 1601. 

BBee Paphdi, Soon, Qeol*, 23; 660, 1028; 24: 470, 
1020. Additional work is ready for publieatloii. 

eSee Papish, Brewer and Holt, Jour* Amer* Ckem* 
8PCn 40: 8028, 1027. 
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5, Aerolite from Eatacado, Crosby County^ Texas. 

6. Aerolite from AUagan, AHagan County, Micbigan. 
(Fell July 10, 1899.) 

The two sideriteB, of which the writers possessed a 
comparatively large quantity, wore subjected to chem¬ 
ical treatment for the purpose of extracting ger¬ 
manium from them. The procedure was os follows. 

Twenty-six grams of the Toluca siderite and six¬ 
teen grains of the Welland siderite were introduced 
into separate l^yrex distilling flasks connected to 
water-cooled condensers and provided with glass re- 
eeivers cooled with ice. An excess of hydrochloric 
acid was added to tlie meteorites through dropping 
funnels. The reaction, which was violent, was allowed 
to proceed to completion. The solutions in the flasks 
were kept boiling till each was reduced to about one 
half of its initial volume. In this manner the ger¬ 
manium in the soluble portion was afforded an 
opportunity to form the tetrachloride, which is a 
fuming liquid boiling at 86*^ C., and as such to con¬ 
dense in the cooled receiver together with a pre¬ 
ponderating amount of hydi-ochloric acid. The distil¬ 
lates were next saturated with hydrogen sulphide and 
allowed to stand several days. The precipitated 
sulphides were collected on small Alter papers; the 
papers and contents were placed in porcelain crucibles 
and treated with nitric acid. The excess of acid was 
driven off with the aid of heat, and the viscous 
residues were examined spectrographically for the 
presence of germanium. The results were gratilying. 
The residue obtained from the Toluca meteorite 
yielded a spectrum which contained the following 
germanium lines: U 3039.1, 2754.6, 2709.6, 2691.3, 
2661.6, 2651.1, 2644.2, 2592.5 and 2633. The more 
persistent of these lines, namely, XX 3039.1, 2661,6 
and 2651.1, were also visible in the spectrum of the 
Welland meteorite, though their intensity was much 
lower. This decrease in number and intensity of the 
spectral lines is to be ascribed to the fact that the 
quantity of germanium extracted from the Welland 
meteorite was smaller than that extracted from the 
Toluca meteorite. 

The controversial views expressed by Merrill® 
regarding the presence of arsenic in meteorites made 
it desirable to look for this element in the two sider- 
ites. When the siderites were dissolved in hydro¬ 
chloric acid and the solutions distilled for the extrac¬ 
tion of germanium, it was anticipated that arsenic, 
if present, would also distil over, as the trichloride. 
Accordingly, when the distillates were saturated with 
hydrogen sulphide and the resulting precipitates 
oxiduced with nitric acid, the excess of acid, as already 

Merrill, Memoirs Nat. Acad. Sci.t Vol. 14, Ist 
Memoir, p. 8, 1925. 


stated, was driven off tiU viscous residues were ob¬ 
tained. It was feared that if the residues were taken 
down to dryness, or ignited, the arsenic, if present, 
would be expelled. The spectrograms of these resi¬ 
dues contained the arsenic line X 2780.2. An addi¬ 
tional spectrograjihio examination in the more refran¬ 
gible range revealed the presence of the following 
lines also due to arsenic: XX 2349.8 and 2288.1. 

To obviate errors that might result from use of 
reagents and apj^aratus, *^blank’^ tests were made as 
follows. A volume of hydrochloric acid equal to that 
used in connection with the siderites but somewhat 
mure dilute was distilled in a manner similar to that 
already described. As a matter of fact, in one ease 
the apparatus employed for this purpose was the 
same that was used in the work on the Toluca siderite. 
The distillate was saturated with hydrogen sulphide. 
As usual u slight opalescence, undoubtedly due to 
precipitated sulphur, made its appearance. Since 
there was not enough of this precipitate to be retained 
by a Alter paper, a few milligrams of copper sulphate 
dissolved in a minute quantity of water were added. 
The copper sulphate was found on previous examina¬ 
tions to be free from germanium and arsenic, at least 
in quantities detectable spectroscopically. The pre¬ 
cipitated copper sulphide is an ideal adsorbent for 
traces of other sulphides. The solid material thus 
obtained was removed by filtration, oxidized with 
nitric acid as before and examined spectrographically. 
No lines of germanium or arsenic were observed. 

SUMMJJIT 

1. Spectroscopic evidence has been obtained of the 
occurrence of germanium in certain siderites, sidero- 
lites and aerolites. 

2. Judging from the number end intensity of apoo- 
tral lines the germanium in these meteorites is present 
in traces. 

3. Germanium has been extracted from Toluca and 
Welland siderites. 

4. Arsenic has been extracted from Toluca and 
Welland siderites, 

Jacob Papisbc 
Zaida M. Hakfobd 

Dkpaetmknt or Ohekibtbt, 

Oobnell University 
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SCIENCE AND LIFE;^ 

By Professor GRAHAM LUSK 

DEPARTMENT OF PHYSIOLOGY, CORNELL UNIVERSITY MEDICAL COLLWGK 


The explorers of the Leavens tell us they have lo¬ 
cated a galaxy of stars, the light of which, transmitted 
at the rate of 186,000 miles a second, has been travel- 

E ng through space for a period of 140 million years 
►eforc becoming visible to the eye. We may perhaps 
>e pardoned if we take account of the position of 
»mc other things which are a little nearer to us. For 
xomple, the position of metabolism research has 
tely been defined by a friend of mine who told me 
lat it was now so far advanced in this country that 
needed no further support. It seemed to me to be 
J^ettnblo that such opinions could be held any- 
horo. I mentioned this statement to ray friend, Karl 
»omas, of Leipzig, a former pupil of Rubner, and 
comforted me by saying, “Why, the whole of life 
nietaboUam.” 

Delivered before the Piereol Aaatomlcul Society, the 
■930^^^*^ Peaiwylvania, Philadelphia, February 28, 


A celebrated clinician once elaborated and pub¬ 
lished a wonderful interlocking endocrinological 
scheme regarding diabetes. About one out of four of 
his guesses was right; the other three are now in the 
receptacle devoted to scientific rubbish. And we wit¬ 
ness year after year false interpretations of pliysical 
phenomena, because a younger generation has arisen 
which does not know and apparently does not care to 
know what the old masters knew of the phenomena of 
metabolism. It is too much trouble to learn about it. 
The younger generation wishes to do a few metabo¬ 
lism experiments of its own and to draw conclusions 
without any knowledge of the background of accumu¬ 
lated evidence which may render the conclusions 
invalid. 

Rubner, during the war, lamented the clamor of 
those Germans who demanded the production of a 
super-bread, for he know of work done fifty years be¬ 
fore, which even educated physicians bad forgotten, 
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wiuck precluded the possibility of produemg a super- 
bread. 

I would like to dwell for a short time upon the life 
of Liebig,* whose activities were largely respon^ble 
for the development of modem metabolism research, 
as founded in lai^ge measure by his pupil, Carl Voit. 
For the lessons of Liebig's life seem likely to be for¬ 
gotten in the standardization and mechanized control 
ezeroisod over American education to-day. So if 
you will bear with me, we will look backward a hun¬ 
dred years and more. 

In 1803 Liebig was born in Darmstadt. He was * 
one of seven children. His father sold oils, paints and 
dyes. When he was fourteen years old his school 
teacher complained of his inattention and asked what 
he would ever become. Liebig replied that he would 
become a chemist. The laughter which followed this 
remark caused him to leave school. He sought ap¬ 
prenticeship to an apothecary in the neighboring 
town of Heppenheim. He learned all he could learn 
in that environment in ten months and, on returning 
home, indicated to his father improvements which he 
could make in his business. At the age of seventeen 
he went to the University of Bonn to be under Kast- 
ner, then the most celebrated chemist in Germany, and 
he followed Kastner to Erlangen when the latter 
moved thither. 

In a letter written to his parents from Bonn he 
says: 

I take great pleasure in my studies. The more I 
understand, the greater my satisfaction. I have begun 
to realize how little I know, and how much I must learn 
before I can say, I know something. Please do not for¬ 
got to send me money. 

His typical father writes him from Darmstadt, 
''Give thyself trouble to learn thoroughly, and practice 
diligently Latin and French." 

And the typical son again, “The most necessary 
Christmas present which you, my dear parents, can 
give me, what can it be other than money." 

Kastner proved inadequate for the aspiring young 
student. Liebig has told how Kastner related to the 
class that the moon had an effect on the clouds, be¬ 
cause the moon became visible when the clouds dis¬ 
solved. But Kastner had the wisdom to recommend 
this brilliant young man to the Grand Duke of Hesse- 
Darmstadt and to advise that money be provided so 
that be could study in Paris. Wo would to-day call 
this a traveling fellowship. Through the finance min- 

• The author is especially indebted to his friend, Dr. 
Hargaret B. Wilson, for the source of material contained 
in Briefe von Justus Liebig nach neoen Funden,'' 
1928, sold at the Liebig Museum at Giessen; and to Pet- 
tenkofer’s well-known ' * Gedkehtnissredo des Dr. Justus 
Freiherr von Liebig'^ (M. von Pettenkofor, ^^Popuikre 
Yortrige,'' Braunschwrig, 1876, No. HI) delivered in 
1874, a few months after Liebig’s death. 


ister, S<dileiennadier, Liebig was given a modest sum 
for his expenses. He travded to Paris by stage coadi 
at the age of nineteen. At first the exnall-town lad 
has a confused impression of the delirious life of a 
great city, but he writes to Sehleiermacher; 

In no other country do the sciences develop so wonder¬ 
fully as here and this is because of the highly developed 
mathematical sense of the French scientists, which causes 
them to reject all useless hypotheses. Gay-Lussac handles 
the subject of chemistry in a way which sliows Ms com¬ 
plete mastery of it, and Th4nard does the same. Expexi- 
monts are made with lavish expenditure of material. 
The government Bponda money freely for such purposes. 

Both Tbcnard and Gay-Lussac had been pupils of 
Berthollct, who was a pupil of Lavoisier. 

Writing more intimately to Walloth, a friend of hia 
own age, he says: 

Behold in me a salutary metamorphosis! The lectures 
of Gay-Lussac and Thdnard have transformed science 
from an old nag that one has only to saddle in order to 
ride into a horse with wings which is always trying to 
escape and wliich I am constantly trying to capture. X 
thought I worked in Darmstadt, but here my daily song 
extends from seven in the morning until midnight and I 
have pleasure In it. Paris is now much more agreeable 
to me. Days pass like hours at home . . . and I look 
sorrowfully forward to the time when I must leave it. 

A little later, in a letter to bis parents he tells how 
he has made an interesting discovery. An acid arises 
from the action of nitric acid on alcohol, and this acid 
unites with metal oxides to form the fulminates of 
mercury and of silver. He discovers similar salts of 
copper, iron and zinc which indicate the exact compo¬ 
sition of the Bubstanoe. The French have been puz¬ 
zled by these things for a long time. His thesis has 
been written, Theuard and he review it together and 
then they walk to the Acadiimie des Sciences. Since 
Th^nard is president of the Academic, he is unable to 
read the paiwr, so Gay-Lussac reads it. Liebig brings 
with hini' the newly prepared salts and presents them 
before the Academic. In spite of the rather long 
thesis there are interruptions of applause. Gay-Lus* 
sac and Dulong append their signaturea to the follow* 
ing memorandum incorporated in the minutes of the 
Acad^mie: “Because of the new experiments described 
in this very remarkable piece of work, we entertain 
the highest hopes eonceming the talents of the 
author." 

After the reading Alexander von Humboldt, the 
celebrated traveler, who has just returned from Italy 
after long absence from Paris, a man about fifty-five 
years of age, approaches the young man hnd, without 
revealing his identity, talks with him for neariy 
hour and then invites him to dine with him Ut |t res¬ 
taurant in the PalaU Royal, where he telle him why 
he is. 
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The outoeme of this adveature is that Alexander 
YOtt Humboldt persuades Qay-Lossac to take Liebig 
into his laboratory where he can receive direct instruo* 
tion from the greatest of living chemists. At that 
time Gay-Lussac refused to receive young men. But 
Humboldt knew from personal experience what it 
meant to work with Qay-Lussac; they had analy^&ed 
atmospheric air together in 1804. Liebig related to 
Pettenkofer that when Gay-Lussac and ho discovered 
an eapocially beautiful fact or accomplished success¬ 
fully an especially difficult analysis, they danced 
around a tabic together, the boy of twenty and the 
older boy of forty-five. 

While residing in Paris Liebig received his doctor¬ 
ate degree in 1822 from the University of Erlangen 
because of two j^ears of work under Kastner. The 
thesis was on the subject of the fulminate of silver. 
In it the errors of others wore exposed and his own 
views were clearly expressed in a style of which he 
was to become a master. 

At the close of Liebig's period of education in Paris, 
Alexander von Humboldt wrote concerning him to 
Liebig's patron, the Grand Duke Ludwig, as follows: 

Wo are fortunate in having with us in Paris one of 
your subjects, whose superior talents, whose vast knowl* 
edge of chemistry and whose sagacity of spirit have 
attracted the lively interest of the Institute of France. 
Dr, Liebig unites these qualities with gentleness of ohar* 
aeter and grace of manner, most unusual among scien' 
tisis of his age. If my feeble voice carries any weight 
with your Hoyal Highness, I beg you to continue your 
special protection of Monsieur Liobig. He will become a 
professor who will honor our country, and I am positive 
that profound gratitude, which will also be shared by 
my colleagues in the Academy, Uay-Lussac, Thdnard, 
Dulong and Vauquelin, will be extended toward a sover’ 
eign who will deign to honor one so especially talented. 

Through the influence of this letter Liebig, at the 
age of twenty-one, was appointed professor of chem¬ 
istry at the University of Giessen without consultation 
with any members of the faculty. His laboratory was 
first established in an old military barracks. It is 
needless to say that the young professor received very 
Httie support from his colleagues. 

Writing to Sehleiermacher to thank him for a small 
coiitributioa from state funds toward fitting up living 
quarters above his laboratory, he says; 

The desire always to retain your regard and good-will 
prevented me from doing many things in Paris which 
would now disturb my peace of mind, and was a constant 
ititnnltts to try to understand and to investigate the 
; tewtteh leimiee which I had ebecen oa a calling. Be- 
this I have you to thank for the opportunity, on 
of which I am fortunately able to make the 
aequlred live, and to make it useful for 
j to-day ireo^ved renewed proof of 


your truly fatherly benevolence. ... It makes me sad to 
think that I have not the sklU to express my thanks 
otherwise than in words. Do not disdain these thanks 
which come from an agitated and honest heart. It will 
always be niy earnest endeavor to preserve your satis¬ 
faction with me. 

Liebig had a clear idea in mind, that he would per¬ 
sonally instruct other young men in chemistry after 
tlie manner that Gay-Lussac had instructed him. He 
first gave his pupils ideas to work out, and then, when 
they could think for themselves, stimulated them to do 
so. 

German biographers state that before Liebig the 
German professors generally adopted the attitude that 
they were not to unbend to the students and tell them 
their l>est thoughts. This was along the lines of 
Goethe when Mcphistopheles says to Faust: 

Das Beste, was du wissen kaunst, 

Darfst du den Buben doeh nicht sagen. 

Liebig reversed this and said, “All that 1 can do I 
will make tJie pupils learn also.” 

Students flocked to Giessen from Germany and then 
from all parts of the world, as many as twenty at a 
time being received. All the dialects of Germany and 
all foreign tong^ies were to be heard in the laboratory. 
Each student felt that he was living a life lofty in 
purpose, that he was serving science, that ho was a 
pupil of Liebig! 

The first part of Liebig’s program was the establish¬ 
ment of accurate methods of analysis of organic com- 
l)ounds, methods in vogue to-day after a hundred 
years. He discovered the dibasic organic acids; he 
discovered chloral and named it; he made aldehyde 
from alcohol. He called it “aldehyde” because it was 
alcohol dehydrogenated. The name created laughter. 
He could have called it Gay-Lussacin without disturb¬ 
ing the then existing scientific world (Pettenkofer). 
Liebig, with his devoted friend Wohler, discovered 
that benzol was just as constant in many different 
chemical compounds as arsenic was in the inorganic 
world. Berzelius was so happy over this that he sug¬ 
gested the name Proin for the new radical after a 
Greek word meaning “the dawn of day.” Leibig’s 
publications numbered two hundred on the most 
varied subjects. Their exceptional quality make the 
number astounding (Pettenkofer). 

Liebig, who had been creating the science of organic 
chemistry, of which he was the supreme exponent, 
published in 1840 a volume entitled “Organic Chem¬ 
istry, Its Application to Plant Physiology and to 
Agriculture,” and then in 1842 appeared his cele¬ 
brated ^'Animal Chemistry, or Organic Chemistry Ap¬ 
plied to Physiology and Pathology.” The wide sweep 
of his intellectual attainments led the way into such 
different fields as modem biological chemistry and the 
modern dye industry. 
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To read onr daily newspapers one might conclude 
that the dye industry created organic chemistry. To 
believe that would lead to the conclusion that the steel 
industry created inorganic chemistry. Liebig himself 
has pointed out that such conceptions belong to the 
uneducated mind of the masses and that placing dyes 
on wool docs not belong in the some category as the 
mastery of chemical research. 

The growing world injfluence of Liebig stimulated 
one Samuel W. Johnson, the son of a Connecticut 
farmer. Young Johnson wrote his father in 1849: 

When I behold myself out stripped by othere simply 
because they have the moans, I am strongly tempted to 
repine at the partiality of fortune, but when I read of 
the achievements of Davy, Faraday, Klaproth, Liebig, 
Berzelius and a host of others who have elevated them* 
eelves from poverty to the higlicst stations and shod a 
halo of glory upon their own names and the age that lias 
produced them by their zealous self-denying struggles 
after truth, how am I encouraged to tread cheerfully the 
path of science, though alone and exposed to the aneera 
of the vulgar and the ignorant. . . . Affectionately the 
same old sixpence, 8. W. Johnson. 

Johnson was then nineteen years old and was teach¬ 
ing school at Flushing, Long Island. Finally, after 
five years of testing the son, the father gave him in 
cash the equivalent of what he had given his other 
children in farm lands, animals, houses and barns. 
Thus Johnson was enabled to go abroad when ho was 
twenty-three years old, to study with Liebig and to 
bring home with him those ideas which established 
first the Connecticut Agricultural Station and later its 
counterparts throughout the Union. 

It is curious to record that in 1849, the same year 
that Johnson wrote so appealingly to his father, Lie¬ 
big wrote that if the revolutionary tendencies of the 
time brought a blood bath at Giessen, they would go 
to America and found a German university there. 
These were the days which drove Carl Schurz and 
Abraham Jacobi to the United States. 

Liebig believed with Lessing that talent consisted 
essentially of work and will power. The industry 
within his laboratory was prodigious. Liebig was a 
rare example of one who knew from boyhood what he 
wished to do. Addressing Thdnard in 1841, he says 
he had had no other introduction to him in Paris ex¬ 
cept his love of study and his fixed desire to profit by 
his teachings. His associate, Pettenkofer, says that 
Liebig^s power lay in the nature of his being, in at¬ 
tributes which no man can acquire but which are in¬ 
born. He had endurance, diligence and good methods. 
He had a sharp penetrating understanding coupled 
with a restless, active imagination (without being in 
the least a dreamer). These attributes were inti¬ 
mately and harmoniously blended. Mental concentra¬ 


tion on concrete problems played the greatest part in 
the scientific achievements of his life. Liebig himself 
has told us that the quiet and the freedom from inter¬ 
ruptions in the small town of Giessen enabled him to 
accomplish what it would have been Impossible to do 
in a large city. However, his work at Giessen became 
so arduous, he tolls us, that constant ill-health embit¬ 
tered his life. After his removal to Munich in 1863 
his health improved, he could eat and sleep like other 
men, which had not been true for many years. He 
took no more students into his laboratory, and the 
glory of his life was in the past, in the twenty-eight 
years spent at Giessen. Others were carrying out his 
methods in a manner which made Germany supreme 
in chemical knowledge. 

On his sixtieth birthday he makes a memorandum 
that his reception in Paris bordered on the miraculous. 
He says he has observed that when any one possesses 
a pronounced Ulent this awakens in all men an irre¬ 
sistible desire to contribute to its development. All 
help, as though they had counseled together to do 
so. But talent can be successful only when it is united 
with a definite constancy of purpose. Unfavorable 
exteimal obstacles to the development of talent are 
small in comparison with those which lie in the man 
himself; for just as a natural force, be it ever so 
powerful, is ineffective in itself unless reacting with 
other forces, so a man who learns without trouble, 
one who has inherited definite intellectual gifts and 
preferences, can succeed only after he has learned a 
great many other things at the cost of greater effort 
than other people may have to make to acquire the 
same knowledge. For that reason he agrees with Les¬ 
sing that talent is work and will. 

A German biographer, quoting Shakespeare, says 
of him: 

HU life was gentle; and the elements 

So mixM in him, that Nature might stand up, 

J nd say to all the world, This was a man / 

The story of LiebigU life carries its lesson to us 
to-day. American philanthropy is building great 
buildings for education, greater buildings than the 
world has ever seen. Those who visited this country 
last summer in connection with the XIII Interna¬ 
tional Physiological Congress marveled at them and at 
their equipment and went home and wrote about it. 
We are building great comfortable homes for the stu¬ 
dents in our colleges; we are planning pent-house 
apartments for the internes in our hospitals. But v^ho 
is concerned with the material welfare of the pro¬ 
fessor t The answer is, virtually no one. No pent¬ 
house apartments are thought of for him. And what 
are we doing to pick out the exceptional young man 
and develop him? To this question it may be stated 
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that the National Researeh Fellowships initiated by 
the Rockefeller Foundation on the advice of the for¬ 
mer professor of experimental medicine at the Univer¬ 
sity of Pennsylvania, Dr. Richard M. Pearce, have 
done a vast amount of good (written the day before 
Dr, Pearce’s death). It is said that privately endowed 
universities can not undertake this task. However, we 
might also welcome a return to the older method of 
the personal touch of Alexander von Humboldt, which 
magnified Liebig's opportunities, of the personal in¬ 
terest in him of the Grand Duke, and of the ^^truly 
fatherly benevolence” of Schleicrmuchcr. The sup¬ 
porting induence of these three enabled a brilliant 
young man to shed undying glory on his country. 

For the most port this personal touch is lacking in 
this America of ours. Money is given, and that is 
thought to suffice. The money is devoured by build¬ 
ings and then by the routine necessities of running 
them. But support should be given to the education 
of brilliant young men who will work, suppoH which 
follows through to the end. Work is the surest cri¬ 
terion. If a young laboratory man, be he ever so bril¬ 
liant, spends his time at his desk at best indulging in 
philosophic thought, it is wise to get rid of him en¬ 
tirely, perhaps through removal into another environ¬ 
ment which indtes him to work. It is CAsy enough to 
distinguish between the workers and the drones. It is 
easy enough to distinguish between brilliancy and 
stupidity. But there is very inadequate machinery to 
give exceptional education to the brilliant worker. 
Not only this, but one should also remember that the 
most highly gifted professors, unless they have pri¬ 
vate means, lead lives of self-inflicted poverty. 

It was believed at Yale at the time of Liebig that 
chemistry, like virtue, should be its own reward. 

At the present time we should be alert to the fact 
that our over-organized university machinery is not 
producing as many real scientific men of the highest 
intellectual caliber as our material resources, if not 
our national pride, justify. German universities have 
always been able to fall back upon state funds when 
aid is needed, because the universities there are con¬ 
sidered to be a port of the glory of the state itself. 
This attitude is too little appreciated in our own coun¬ 
try. 

The modem furor about changes in the curriculum 
matters little. The most important fact is that the 
student, before he begins to think, must have some¬ 
thing to think about. And this involves learning not 
only what he likes and what is easily acquired, but 
also, according to Liebig, a great deal that he does 
not like at the expense of his will power. 

Carl Voit was a physiologist with a physician’s 
tra^ng, and he was able to give more of a physio¬ 
logical interpretation to the problems of metabolism 
^^0 was laebig, Pettenkofer and Voit built the first 


respiration apparatus for the determination of me¬ 
tabolism in man. Voit determined the metabolism in 
human diabetes and in leukemia as early as 1866. 
He always taught that one case carefully examined 
gave more information than the statistical array of 
hundreds. 

In our own country metabolism work has been car¬ 
ried on largely as an extension of the German back¬ 
ground. F. G. Benedict, Boothby, DuBois and I 
have been greatly interested in the subject. Recently, 
Richardson, Loebel and Shon* have been using the 
Warburg apparatus for the determination of the 
metabolism of thin slices of living isolated tissue. 
Just as in the case of a man placed in the respiratory 
calorimeter, the respiratory quotients of the isolated 
tissue vary with the food provided in the surround¬ 
ing medium. When glucose is added to the medium, 
the respiratory quotient and the intensity of oxida¬ 
tion both rise, thus manifesting the phenomenon of 
the specific dynamic action of burning carbohydrate 
just as it occurs in man. 

Recently these same authors have been investigat¬ 
ing the respiratory phenomena of the tubercle bacil¬ 
lus. DuBois said the other day that he could map 
out a ten-year program for work along these lines. 

So it becomes apparent that each generation of 
workers approaches a cleart*r appreciation of the 
phenomena of metabolism. It is far from complete. 
It is only through joyous work that it will be carried 
on, through work so rewarding that it would make 
one feel like dancing aroimd a table, just as Gay- 
Lussac and Liebig did. It will be finished only when 
a knowledge of life itself is complete. 

8ir James Jeans, in his recent book, “The Uni¬ 
verse around Us,” says that if one takes the height 
of a large Egyptian obelisk as the measurement of 
the time sinoe the birth of the earth out of the moss 
of the sun, theq the life of man on the earth would 
be represented by a penny on the top of the obelisk, 
and the time during which man has been civilized, 
or 5,000 years, would bo represented by the thickness 
of a postage stamp. He estimates man’s probable 
future in terms of additional time to exceed the 
height of Mont Blanc put on top of the penny and 
adds: 

As inhabitants of the earth we are living at the very 
beginning of time. We have eomo into being at the 
fresh glory of the dawn and a day of almost unthinkable 
length stretches before us with unimaginable opportuni¬ 
ties for accomplishment. Our descendants in far-off 
ages, looking down this long vista of time from the other 
end, will see our present age as the misty morning of 
the world's history. ... By what light we have, we seem 
to discern that tho main message ... is one of hope to 
the race and of responsibility to the individual—of re¬ 
sponsibility because wo are drawing plana and laying 
foundations for a longer future than we can well imagine. 
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THE RELATIONSHIP BETWEEN SCIENCE 
AND ENGINEERING' 

By Dr. OANO DUNN 
NBW TOax, K. Y. 


SoiEKCE has worked so many miracles and stands 
so high in popular esteem that her name is borrowed 
to dress up all sorts of causes that want to make a 
favorable impression. In consequence of this there is 
confusion as to the meaning of the term. We even 
hear of the science of pugilism. 

A similar broadening and thinning has occurred in 
the tonn engineering, of which there have already 
developed over fifty varieties, one of which is caDcd 
human engineering. 

Notwithstanding all the pulling and hauling which 
each term has had to undergo in the struggle of new 
ideas and developments to attract public favor, in 
this heyday of the scientist and of the engineer when 
their fields often merge or overlap, there is a funda¬ 
mental distinction between them, which, however, is 
not incompatible with the closest of relationships. 

What is this fundamental distinction t 

Science is a method of arriving at knowledge, and 
it is also the body of knowledge arrived at. The 
dictionary calls it an ordered knowledge of natural 
phenomena and the relation between them. It has 
also been called that process of reasoning based upon 
observed data and working hypothesis which by 
inductive and deductive procedure and experiment 
leads to new knowledge. 

There has been a constant growth in the conception 
of what science is from the time when it was caUed 
natural philosophy down to the present when its field 
includes practically everything that can be considered 
objectively. 

Science is os ancient as the classics and is in fact 
part of the classics notwithstanding the antithesis 
that is sometimes set up between the two as repre¬ 
senting opposite poles of programs of education. 

Modem science began with Galileo. He founded it 
not so much by the great discoveries he made as by 
the way he made them. There is no scientist to-day 
who does not consciously or unconsciously follow in 
that great Italian's footsteps, footsteps that go over 
the ground of observation, hypothesis, deduction and 
confirmatory experiment. 

By shutting the mind as far as possible to all 
hoiuan prejudice and influence of feeling, save only 
the divine fire of imagination which creates the work¬ 
ing hypothesis, science learns to discern in the order 
of nature paradoxes that are found to be truths, and 
new knowledge that is revolutionary. 

r Address given before the Almimi of Columbia Uni¬ 
versity on February 12. 


Between the pebble and the mountain, between the 
worm and the man, science sees the superficial dif¬ 
ference and the profound resemblance. Nothing is 
so insignificant as to be foreign to her scope. Her 
generalizations are in turn regeneralized, until, look¬ 
ing back upon her path, we acquire some measure 
of what her future may be. 

They are no idle boasts, those legends written under 
the dome of the beautiful temple of science in Wash¬ 
ington, “Pilot of Industry,'^ “Conqueror of Disease,’' 
“Multipiiejr of the Harvest," “Explorer of the Uni¬ 
verse," ^^Revealer of Nature's Laws,” “EtemaJ Guide 
to Truth.” 

The priests who sacrifice in her temple know the 
joys of the freedom of the human intellect, and those 
who pity their sometimes apparent isolation from 
the world themselves are to be pitied for their own 
exclusion from the scientist's ecsta^ of thought. 

But beside her priests science has her worshipers 
who go out into the world and are a part of it. 
They are the engineers. 

Engineering is the art of the economic application 
of science to the purposes of man* Of this definition 
every term is pregnant. 

Science in the sense of a body of knowledge was 
applied to the purposes of man when our prehistoric 
progenitor first jumped upon a log to float across a 
river instead of swimming, but for several reasons 
that was not what we now mean by engineering. 

In Egypt, Greece and Rome, as in middle age China 
and elsewhere in the world, we have great engineering 
works but the relation of these to the scientifio knowl¬ 
edge of their day, while of absorbing interest, was on 
a different basis from that which underlies the present 
economic age we live in. 

Engineering as wo know it is a new profession, 
bom about 1760, the child of the industrial era. As 
industries have grown and diversified with the prog¬ 
ress of science, the present vast field of the engineer 
has been created. 

We do not call the first man to do a thing an engi¬ 
neer because he invented it. It is only when he be¬ 
gins to do it over and over again for the puipo^es 
of man that he earns this designation. While the 
terms inventor and engineer often describe the same 
man, it is because he combines both functions. 

He is an engineer when he applies setonoe as w 
ari. An art is something to be deme mtbar 
something to be thought It inyoJsws eonst^^l^^ 
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turn. It impUei skin gsined ia i^pstition. It implies 
in^EYmmezit and it implies style. 

But of the many kinds of art^ fine arts and useful 
arts^ the eng^ineer deals only with those that are use¬ 
ful. Utility is the standard by which his function 
stands or falls. 

And how is utility measured? It is measured by 
the eoonomio test. In this hot crucible of the eco¬ 
nomic test all his works are tried. He is an engineer 
only when he can do with one dollar what any fool 
can do with two. 

It is because his art deals with dollars and economic 
relations that he is bound into the great business 
structure of society, and being bound into this struc¬ 
ture he must be a man among men. He must be able 
to make his views prevail, to persuade, to contend, to 
give blows and to take them. 

The scholar in his closet or the scientist in his 
laboratory does not do these things. To the engineer 
they are every-day life. 

And if his training neglects the great hoxnan mir¬ 
rors of history and languages, particularly his own 
language, if his mind and his heart are insensible to 
the great social forces, if he but feebly develops the 


subtle qualities of character that make for person¬ 
ality, his career as an engineer is limited, no matter 
how much science he knows. 

The realm of economies where he works is a human 
realm involving organization, leadership and sym¬ 
pathy, to say nothing of passion, ignorance and van¬ 
ity. Value is its criterion rather than truth. 

The business of the engineer is no business for the 
philosopher. To be trusted with the expenditure of 
other people’s money is no calling for a dreamer. If 
the key to the scientist is thought, the key to the 
engineer is action. 

Engineering is not related to all of science. 

As a body of knowledge science is composed of 
many sciences. Their practical application gives rise 
to many arts not all of which are economic or prac¬ 
ticed by the engineer. 

The science of biology has its art of medicine. 
The Bcienoe of anatomy has its art of surgery. The 
science of astronomy has its art of navigation. The 
sciences of mathematics, mechanics, physics and chem¬ 
istry have their art of engineering, which is the art 
of the economic application of these sciences to the 
purposes of man. 


THE WOODS HOLE OCEANOGRAPHIC INSTITUTION 

By Dr. HENRY B. BIGELOW 

DIRZCTOE 


It is gratifying to report that the study of the 
present status of oceanography made by the commit¬ 
tee of the National Academy on that subject and their 
recommendations^ have borne fruit in the incorpora¬ 
tion of a new establishment for the study of the sea, 
the Woods Hole Oceanographic Institution. And it 
is still more encouraging to students in sea science 
that the Rockefeller Foundation has appropriated for 
the new institution funds sufficient to assure it an 
adequate building program and sufficient operating 
income. 

The purpose of the new institution, as its name im¬ 
plies, is to carry on and to encourage the study of the 
»ea in the broadest sense. Like the Marine Biological 
Laboratory, it is an independent organization, but 
similarly assured of informal association with other 
educational and research institutions through the per¬ 
sonnel of its trustees. The initial board is as follows: 
Dr^ Thomas Barbour, Dr. Henry B, Bigelow (di- 
Wrtor), Dr. William Bowie, Dr, E. G. Conklin, Mr. 
Nevcomb Guiiton, Dr. Benjamin M. Duggar, Dr. 
^Vwik E. Lillie (president), Dr. John C. Merriam, 
Mr. Seward D. Prosser; Mr. Lawrason Riggs, Jr. 
W^sarcr), Elihu Root, Jr,, Dr. Harlow Shap- 


Joy, Dr. T. Wayland Vaughan. The by-laws provide 
for an increase in the number of trustees up to 
twenty-four. 

The choice of Woods Hole as the site for the head¬ 
quarters of the new institution wa.s reached only 
after a careful consideration of other possible situa¬ 
tions along the Atlantic Const of Noiih America. 
The final decision was based on the combined advan¬ 
tage of close proximity to two world-famed labora¬ 
tories of marine biology, on the one hand, and, on the 
other, on the exceptional opportunity for illustrative 
investigations that is offered by the neighboring 
waters. 

The first of these inducements needs no ejcplana- 
tipn. The second depends in part upon the ease with 
which the transition from inshore to offshore waters 
can be reached from Woods Hole, on the abruptness 
of that transition and on proximity to the continental 
slope, and abyss. At the same time the Gulf of Maine, 
close at hand, with its tributaries, offers a more prom¬ 
ising field for intensive investigations into the inter¬ 
action between the physical-chemical and the biologic 
aspects of oceanography then any other sector of 
comparable extent along the coast of America. This 
follow? from the fact that deep troughs, freely open 
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to the ocean, enclosed sinks, a varied coast-line, a wide 
range of depth and offshore banks supporting some 
of the most productive of sea fisheries can all be 
reached within a few hours* sail from Woods Hole, 
while the transition from regions of extreme turbu¬ 
lence to waters more stable can be followed within 
short distances. The tliermal diversity (regional, 
bathymetric and seasonal) is also wide, with tempera¬ 
tures ranging within a few miles of Woods Hole, and 
at different seasons, from below the freezing-point of 
fresh water to values almost tropical. A wide varia¬ 
tion in the fertility of the local waters for pelagic 
plants is reflected by variations in the mass produc¬ 
tions of the latter, while the faunal associations (in¬ 
cluding the planktonic) are equally diverse and abun¬ 
dant. 

In short, there is hardly an oceanographic problem 
but can be hopefully attacked close to Woods Hole, 
unless primarily associated either with tropical shal¬ 
lows, with Arctic ice or with mid-occanic conditions. 
The northeastern coast of the United SUitcs with 
neighboring parts of Canada is the most convenient 
headquarters for studies in the last two of these fields 
combined, because of nearness on the one hand to the 
ice-laden Labrador current (chief discharge of Arctic 
waters into the Atlantic) and on the other to the 
open Atlantic basin, with Bermuda in the offing as 
the possible site of a future substation. 

The preceding remarks introduce one of the most 
important features of the institution’s program, 
namely, that it expects to own and operate a sea¬ 
going ship, of moderate size, with convenient living 
quarters, capable of extended voyages and equipped 
to carry on investigations at all depths in the various 
fields of sea science. This is the more desirable be¬ 
cause no other American marine laboratory inde¬ 
pendent of governmental control is at i>resent in con¬ 
dition to do this. To make the most of such facilities, 
it is planned to keep the laboratory open with resi¬ 
dent staff and the ship in commission the year round. 

Plans for the laboratory building, docks, etc,, are 
now being prepared and the institution hopes to open 


its doors by the summer of 1931. Before that time 
the trustees expect to announce in detail what facili¬ 
ties can be offered and what initial program of re¬ 
search is planned, based on the general purpose of 
offering every opportunity (compatible with work on 
shij)board) for participation by visiting oceanogra¬ 
phers, whether from America or from abroad. This 
implies field-investigations in a variety of subjects, 
for wliich the offing of Woods Hole is favorable for 
the reasons just stated. The most essential activities 
of the institution may be expected to center around 
the work at sea. In this connection it must, accord¬ 
ingly, be recognized that the technical requirement of 
oceanography (necessity for obtaining the raw data 
for the major problems at sea) will confine the prcQ* 
ects that can be undertaken at any one time to those* 
that can bo i)rovided for simultaneously by the sta¬ 
tion’s fleet. Consequently the activities, not only of 
the staff but likewise of many of the visitors, must bo 
coordinated parts of a joint program. At the same 
time the laboratory purposes to offer every hospital¬ 
ity to individual workers who may elect to attack, in¬ 
dependently, any problems the data for which can be 
obtained from the pier or from small boats. 

At present few opportunities are open for the stu¬ 
dent of oceanography to gain experience in the tech¬ 
nique of his subject, and the first-hand intimacy with 
the sea that he requires as a background for his de¬ 
tailed studies. The institution therefore expects to 
offer to university students instruction in oceano¬ 
graphic methods by participation both in the cruises 
and in the general work of the laborat-ory. 

To carry out this part of the program, as well as 
to make the facilities available to qualified investi¬ 
gators, fnendly and continuing relations with univer¬ 
sities are obviously essential. Equally cs.sential will 
be a constant endeavor to encourage the coordina¬ 
tion of effort between various scientific institutiors 
of th> and other countries, that is especially needed 
in oceanography, where the area to bo covered is 
so vast and where so many fields of science inter¬ 
twine. 


SCIENTIFIC EVENTS 


THE DEGREE OF CHEMICAL ENGINEER AT 
CORNELL UNIVERSITY 

In response to an increasing demand on the part 
of industry for engineers who have had a specialized 
training in chemistry, the College of Engineering and 
the Department of Chemistry of Cornell University 
have been authorized by the Board of Trustees to 
offer jointly a curriculum leading to the degree of 
chemical engineer. This curriculum comprises five 


years of required and elective work. During the fbrst 
four of these five years the student who expects ulti¬ 
mately to receive the degree of chemical engineer will 
be registered in the College of Arts and Sciences as a 
candidate for the degree of bachelor of chemistry, re¬ 
ceiving that degree upon the completion of a definite 
four-year curriculum, the last two years of which 
contain a number of fundamental engineering sub¬ 
jects. During the fifth year of residence, the stu- 
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dent will be registered in the College of Engineering 
as a candidate for the degree of chemical engineer 
and will receive that degree upon the satiefactory 
completion of this additional year of required and 
elective work. 

In commenting on the innovation, Professor C. M, 
Dennis, head of the department of chemistry, stated 
that no student will be pormitted to register for the 
degree of chemical engineer who has not completed 
the requirements for the degree of bachelor of chem¬ 
istry or the full equivalent thereof, for years of 
observation and the testimony of alumni in indus¬ 
trial positions have convinced the Department of 
Chemistry that broad and thorough training in the 
various fields of chemistry is absolutely indispensable 
to the full success of the chemical engineer in his pro¬ 
fessional practice. 

Professor Dennis points out further that there is a 
well-developed demand on the part of the chemical 
industries not only for graduates in chemistry and 
chemical engineering, but also for those who hold the 
degree of doctor of philosophy. ‘^It is our expecta¬ 
tion that many of the students who complete the 
course in chemical engineering will decide to continue 
for the doctorate, just as do many of those now who 
graduate as bachelors of chemistry/' 

Inasmuch as the fifth year of study for the degree 
of chemical engineer is graduate in character, the 
graduate school of Cornell University has ruled that 
this fifth year may be accepted os satisfying one year 
of the residence requirement for the degree of doct()r 
of philosophy. In summing up the situation which 
exists in the chemical industry, Professor Dennis 
stated further: 

The student at Cornell University who wishes to pre¬ 
pare himself for the profession of chemistry may, there¬ 
fore, receive the degree of bachelor of chemistry at the 
end of four years, the degree of chemical engineer at 
the end of a fifth year of study, and the degree of doctor 
of philosophy upon the completion of two furtlier years 
of study and research. He may, of course, terminate his 
university residence at the end of the fourth year, or of 
the fifth year, or of the seventh year. There is demand 
in the chemical industries for all three groups of gradu¬ 
ates. It should be borne in mind, however, that the 
training that the student acquires in the fifth year of 
study for the degree of chemical engineer is of groat 
value for those who seek positions that have to do with 
the development and supervision of the operation of in¬ 
dustrial chemical processes and plants. The advanced 
work leading to the degree of doctor of philosophy con¬ 
stitutes admirable preparation for responsible industrial 
positions tliat involve research or the supervision of re¬ 
search, and many of the larger chemical industries now 
require that their appointees hold this degree. Most uni¬ 


versities and larger colleges also restrict appointments to 
higher positions on their staffs to those who hold the 
degree of doctor of philosophy. 

GIFT OF THE GUGGENHEIM FOUNDATION 
TO THE GEORGIA SCHOOL OF 
TECHNOLOGY 

Thk committee of trusteos appointed by Am¬ 
bassador Harry F. Guggenheim, president of the 
Daniel Guggenheim Fund for the Promotion of Aero¬ 
nautics, has authorized a grant of $300,000 for the 
establishment of an aeronautical engineering center 
in the south to the Georgia School of Technology. 

Some months ago the trustees of the fund an¬ 
nounced that a grant would be made for the estab¬ 
lishment of such a center in the southern states to 
supplement previous grants made by the Daniel Gug¬ 
genheim Fund for similar schools in other parts of 
the country. Twenty-seven requests were received by 
the fund from southern educational institutions, and 
each of these was investigated by a committee of four 
of the tnistees of the fund appointed by the president. 

In addition to personal inspection, a canvass of ex¬ 
pert opinion was made among those in a position to 
judge which institution was best suited to carry out 
the kind of engineering work contemplated in the 
fund's plan. As a result of this inspection and in¬ 
vestigation, three institutions were found to fill prac¬ 
tically all the requirements of the fund, which 
rendered the final selection very difficult. Geograph¬ 
ical location caused the eJimination of a number of 
institutions which were otherwise well suited for the 
grant. 

After much consideration and discussion, and giv¬ 
ing due consideration to loc^ation, aviation environ¬ 
ment, cosmopolitan characteristics of the student 
body and engineering requirements, in addition to 
the general requirements of the fund in connection 
with grants of this character, the committee finally 
decided to make the grant to the Georgia School of 
Technology. 

This gift brings the total grants by the fund to 
educational institutions to about $1,500,000, as fol¬ 
lows: California Institute of Technology, $350,000; 
Harvard University Graduate School of Business, 
$15,000; Massachusetts Institute of Technology, 
$264,000; Leland Stanford University, $195,000; 
University of Michigan, $78,000; University of 
Washington, $290,000; Georgia School of Tech¬ 
nology, $300,000. 

The award to the Georgia School of Technology 
is the final act of the fund, which officially ceased 
to exist on January 31, after having accomplished 
the purposes for which it was founded in 1926 by 
Mr. Guggenheim. 
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GRANTS BY TH£ COMMITTEE OP THE NA¬ 
TIONAL RESEARCH COUNCIL ON THE 
EFFECTS OF RADIATION UPON 
LIVING ORGANISMS 

The committee appointed by the division of biology 
and agriculture of the National Research Council to 
collect and administer funds for the support of re¬ 
search upon the effects of radiation will complete the 
second year of its existence on June 30. After the 
period of solicitation and preliminary organisation, 
as reported in Science, January 4, 1929, the com-^ 
mittee found itself able to vote grants totaling over 
$25,000 for the year beginning July 1, 1929. These 
were distributed among some twenty-five investi¬ 
gators in amounts varying from $100 to $2,000. In 
addition to such financial support, the committee has 
made substantial assignments of apparatus donated 
by manufacturers, and has introduced individual in¬ 
vestigators to the research departments of various in¬ 
dustrial establishments for advice and other assistance. 
Two hundred milligrams of radium have been avail¬ 
able as a part of this service and also radium emana¬ 
tions. It is hoped that similar assistance can be con¬ 
tinued during the five-year period originally contem¬ 
plated. In addition to its functions of solicitation 
and distribution, the committee has plans for a sur¬ 
vey of the field of investigations. 

As now constituted the personnel of this committee 
includes the following individuals: 

Standi/ng Committee: D. H. Tonnent, L. L, Woodruff, 
W, C. Curtis (Chairman). 

S^-comfnittee on Allotment of Grants: C. E. Allen, 
William Oroekor,* W. C. Curtis, H. 8. Jennings, 
G. n. Parker, L. L. Woodruff, D, H. Tonnent 
{Chairman), 

8itb~committee on Survey: A. F. Blakeslee, Janet 
Howell Clark, Max Ellis, C. S. Gager, F. B. Han¬ 
son, E. E. Just, 8. O, Mast, H. W, Popp, B. M. 
Duggar {Chairman), 

C. E. Allen, Chairman 
Bivision of Biology and Agriculture 
of the National Beaearch Council 

THE POSTPONEMENT TO 1931 OF AERO- 
ARCTIC^S FIRST EXPEDITION 

It is with great regret that the postponement must 
be announced of the first expedition to the Polar 
regions of the International Society for the Explora¬ 
tion of the Arctic Regions by Means of Aircraft 
(Aeroarctio) which had been planned for April and 
May, 1930, on the Graf Zeppelin, Although all 
financial arrangements as well as' the construction, 
preparation and tests of the necessary scientific ap¬ 
paratus and methods for the extended observational 
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program had been made;, it developed about the mid¬ 
dle of December that, eontrary to its expectatioiiB 
and agreement with Aeroarctic, the Luftachiilhau- 
Zeppelin Company could not obtain from xmder- 
writers insurance covering the ship and crew for the 
proposed Arctic trip—an obligation which the com¬ 
pany had assumed as a part of its original contract 
with the society for the use of the airship. 

The Central Executive Committee of the Society 
has now taken up independently the question of in¬ 
surance and, according to latest advices, has received 
assurance of acceptance by responsible parties of the 
greater part of the insurance risk. Unfortunately 
this assurance was received too late to permit for¬ 
warding of the great amount of airship supplies and 
equipment necessary to reach the several base-stations 
in Norway and at Fairbanks, Alaska, in time for the 
needs of the ship in April, 1930. The meteorological 
conditions of the Arctic are unfavorable for the suc¬ 
cess of the expedition as planned after April and 
May. 

Through the most energetic application of the va¬ 
rious scientific and technical oommissions of the so¬ 
ciety, the scientific equipment, methods and construc¬ 
tions had all been remarkably well prepared, involv¬ 
ing an expenditure of 350,000 marks, according to 
the information received from the Central Executive 
Committee. Thanks to the enthusiastic endeavors of 
the citizens of Fairbanks through its Commercial 
Club, the Territorial Government of Alaska and the 
Alaska Road Commission of tlie U. B. War Depart¬ 
ment, an especially well-fitted landing field has been 
prepared at Fairbanks involving an expenditure of 
about $12,000, all of which, except for $1,800 sup¬ 
plied by the society, was provided locally. 

That the executive committee of the society fully 
expects to realize in 1931 its carefully laid plans for 
1930 is indicated by the following extracts from a 
lett'T dhted January 20 at Berlin: 

The Executive Committee of Aeroarctic takes this op¬ 
portunity to request all the national sections to continue 
to work most energetically for the achievement of the 
society's purposes. The committee is convinced that the 
accomplishment of the investigational program is of the 
greatest economic and scientific importance. It will put 
forth all its forces to insure that the expedition takes 
place in April to May, 1031. 

Aeroarctic is under special obligation to the govent- 
ments of Germany, U. S. 8, E., Norway, Denmark, Spain, 
United States and Canada, which have token such great 
interest in the practical advancement of the enterprise. 
The committee accordingly requests the presidents of the 
national sections to express the thanks of the sodiety to 
the proper offices of the above-named goveriMnlrils^ 
to request thelt support of its future plans. 
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At in al! pioneer woric sneA as thisi initial delays 
and disappointments must serve only to spur on its 
sponsors. The importance of increasing our geo- 
physioal knowledge of the Polar regions ie so great 
in 6vei7 sense that the delay in the realization of the 
plans of the society will doubtless be compensated 


for in the greater achievement which must come witli 
any effective realisation of these plans in 1931. 

Jko. a. Fleming 
Acting Vice-president, Ameriocm 
£>ection, Aeroarctic 
Wabhxnoton, D. C. 

Febbuakt 28, 1930 


SCIENTIFIC NOTES AND NEWS 


Dr. Christine Ladd- Franklin, lecturer in psy¬ 
chology and logic at Columbia University, died on 
March 6, in her eighty-third year. 


Dr. Robert W. Wcx)d, professor of experimeatal 
physics and chairman of the department of physics 
of the Johns Hopkins University, has been elected an 
honorary member of the Academy of Sciences of 
Leningrad. 

The Franklin Institute has awarded Franklin 
medals for the year 1930 to Sir William Bragg, di¬ 
rector of the Davy-Faraday Research Laboratory of 
the Royal Institution of Great Britain, in recognition 
of his original and valuable contributions to the 
knowledge of atomic stimctures and of his inspiring 
leadership of the Royal Institution; and to Dr. Jolin 
F. Stevens, because of his solutions of the engineering 
problems involved in making the plans and effecting 
the engineering organization for construction of tla.* 
Panama Canal, and because of his distinguished sue- 
eesA in the location, erection and administration of 
railroads, both in the United States end in foreign 
lands. The medals will be presented at the annual 
medal-day exercises of The Franklin Institute, to be 
held in the hall of the institute in Philadelphia on the* 
afternoon of May 21. Both Sir William and Dr. 
Stevens will be present to receive their medals and 
will road papers before the meeting. 


The Brooklyn Polytechnic Institute, which has 
never given an honorary degree since it was founded 
seventy-five years ago, will break its custom to confer 
upon Roar Admiral Richard E. Byrd the title of doc¬ 
tor of science at the annual oommencement exercises 
In June. The people of Virginia will present a sword 
of honor to Bear Admiral Byrd under a resolution 
paeaed by the General Assembly. 


The George Monteflore prize for the year 1929 has 
been awarded to B. D. Evans and C. P. Wagner, 
Westinghouae engineers, in conjunction with three 
other engineers—^Algeri Marino, of Rome, and H. 
I^arodi and Pestarine, of Parb. This triennial prize 


proseated by Uie Fondation George Montefiore oi 
Belgium^ for the beet original work oontribut 
to M in teedmieal applica 


tions of electricity was given to Messrs. Evans and 
Wagner for their papers on “Studies of Transmission 
Stability” and “Static Stability Limits and the Inter¬ 
mediate Condenser Station.” The amount awarded 
to Messrs. Evans and Wagner was 3,000 Belgian 
francs. The two previous Montefiore prizes of 1925 
and 1922 were awarded to Dr. J. B. Whitehead, pro¬ 
fessor of electrical engineering and dean of the fac¬ 
ulty of engineering of the Johns Ilopkins University, 
for his papers on “Gascons Ionization in Built-up In¬ 
sulation” and “The Corona Voltmeter and the Elec¬ 
tric Strength of Air.” 

The Colorado Engineering Council on January 23 
presented its gold medal of award to A. J. Weinig 
for meritorious engineering service in the field of 
metallurgy, “in recognition of his valuable services 
to the milling industry of Colorado and the whole 
nation, for his application of the theoretical to the 
practical in metallurgical practices and for his con¬ 
tributions to improvements in the flotation method of 
concentrating ores.” 

Sir Alfred Yarrow has been elected an honorary 
member of the British Institution of Civil Engineers. 

George Stuart Gordon, president of Magdalen 
College and honorary fellow of Merton College, Ox¬ 
ford; Professor Owen Willans Richardson, director 
of research in physics, King^s College, London; Mr. 
Henry Thomas Tizard, rector of the Imperial College 
of Science and Technology, have been elected mem¬ 
bers of the Athenajura Club, under the provision 
which empowers the annual election by the committee 
of a certain number of persons of distinguished emi¬ 
nence in science, literature or the arts, or for public 
service, 

Db. a, C. D. Cbommklin has been elected presi¬ 
dent of the Royal Astronomical Society, London. 

Dr. William H. Robet, clinical professor of medi¬ 
cine at the Harvard Medical School, has been re¬ 
elected president of the American Heart Association. 
He is also president of the New England Heart Asso¬ 
ciation. 

At Harvard University Dr. L. W. Collett has re¬ 
signed the professorship of geology which he has 
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held since 1928; Dr. George Bogdan Kistiakowsky) 
of Princeton University, has become assistant pro¬ 
fessor of chemistry. 

Dk. Charles W, M. Potnter, who has been acting 
dean of the University of Nebraska College of Medi¬ 
cine, Omaha, since September 1, 1929, has been made 
dean of the college and superintendent of the medical 
college hospital. He joined the university faculty in 
1905 as professor of anatomy. 

Db. T. J. J. See, who, as a captain in the navy, - 
has been in charge of the naval chronometer and time 
station at ]\lare Island, California, for the post 
twenty-seven years, has retired from active service, 
having reached the statutory age of sixty-four years. 

We learn from Nature that the Medical Research 
Council has appointed Air Vice-marshal David 
Munro, on his retirement as director of medical 
services, Royal Air Force, to be secretary of the In¬ 
dustrial Health Research Board in succession to Mr. 
D. R. Wilson, lately appointed deputy chief inspector 
of factories at the Home Office. 

Db. Gustav Klein, who, as successor to Professor 
Molisch at the University of Vienna, holds the chair 
of plant pliysiology, has been asked by the LG. Far- 
ben-Industrie in Ludwigshafen, manufacturers of 
chemicals, to take over the direction of its newly cre¬ 
ated cancer institute, which is said to be the largest in 
Europe. His special field will be researches on the 
etiology of cancer. 

Db. C. B. JoLLiEFE, of the Bureau of Standards, on 
March 1 took office as chief engineer of the Federal 
Radio CommisBion. 

Robert P. Berwick, assistant in pharmacology in 
the University of Wisconsin, has been appointed act¬ 
ing state toxicologist, to succeed Dr. Clarence W. 
Mueblberger, who is joining the Scientific Crime 
Detection Laboratory ut Northwestern University. 

Db, Louis Cohen has been appointed superinten¬ 
dent of the Otiaville Sanitarium, Otisville, New York, 
the New York City tuberculosis institution. 

W. H. Monsson, chemist on the pulp and paper 
staff at the U. S. Forest Products Laboratory at 
Madison, Wisconsin, has left the laboratory to join 
the Munising Paper Company. 

Db. Ira L. Kaplan has been appointed director 
of the New York City Cancer Institute, to succeed 
Dr. Isaac Levin, in a general reorganization of the 
medical board of the institute. The post of assistant 
director, newly created, was filled by Dr. Robert P. 
Wadhams, a colonel in the medical unit of the Na¬ 
tional Guard. He also is a teacher at the New York 


University Medical School and a visiting surgeon at 
Bellevue Hospital. 

AiiT?ER visiting most of the countries of Central 
Europe and working their way well into Asia, H. L. 
Westover and W. E. Whitehouse, plant explorers of 
the Bureau of Plant Industry, have returned to the 
United States, bringing several hundred new plant 
varieties, principally alfalfa and fruits. 

Professor Samuel J. Holmes, of the department 
of zoology of the University of California, who is 
now spending his sabbatical year studying in Europe, 
recently lectured by special invitation before the 
Eugenics Society of England, at the Royal Society 
headquarters in London. The subject of his lecture 
was “Family Resemblances in Mental Traits and the 
Weakness of the Environmental Explanation.” 

Db. Carl of the University of Oslo, 

known for his work on the aurora polaris, is visiting 
the University of London. 

Dr. Jon Alfred M.toen, director of the Norwegian 
Government Laboratory at Oslo and chairman of the 
Consultive Eugenics Cornnus.Hion of Norway, gave on 
March 6 an illustrated lecture on “Why Nations Rise 
and Fall” at the University of California under the 
auspices of the American Eugenics Society and the 
University of California Extension Division. Dr. 
Mjoen plans to spend some time on the Pacific Coast 
making a special study of race and iminigration prob¬ 
lems. 

Dr. Harlow Shapley, director of the Harvard 
Colloge Observatory, delivered the annual Sigma Xi 
lectures at the University of North Carolina on Feb¬ 
ruary 13 and 14, The titles of the lectures were “Or¬ 
der Among Star Clusters and Nebulae” and “From 
Electrons to Galaxies.” 

The Qehrraann Lectures for 192&-30 at the Univ ir- 
aity Illinois College of Medicine will be delivered 
on March 27 and 28 at 4:30 p. m. by Dr. Simon 
Flexner, director of the Rockefeller Institute of New 
York City. The titles of the lectures will be, respec¬ 
tively, “The Epidemiology of Poliorayclitis” and 
“Epidemic and Post Vaccinal Encephalitis and Allied 
Conditions.” 

Db. William H. Park, prof-cssor of bacteriology 
and hygiene at the University and Bellevue Hospital 
Medical College, New York City, lectured on Maxdi 
14 before the New York University Chapter of Sigma 
Xi on “The Etiology and Prevention of Rospimtory 
Diseases.” 

Db. K. Laek-Horovitz, professor of physics and 
director of the physical laboratory at Purdue Univer¬ 
sity, addressed the local chapter of the Sigma Xi on 
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March 1 on **Ileocat Progress in the Art of Glass- 
making.*' 

PitoFESSOB Eowabo L. Thorndike, of Teachers 
College, Columbia University, will be the second lec¬ 
turer during the current year on the George Slocum 
Bennett Foundation at Wesleyan University. The 
subject of the first lecture will be *'The Psychology 
of I^earning by Repetition/* and of the second '^Thc 
Psychology of Learning by Rewards and Punish¬ 
ments." 

Professor G. II. Parker, of Harvard University, 
addressed the American Academy of Dental Science 
on March 5 on ^‘Certain Aspects of Evolution and 
Heredity." 

Dr. Esmond R. Long, professor of pathology in 
the University of Chicago School of Medicine, will 
deliver the sixth Harvey Society Lecture at the New 
York Academy of Medicine, on the evening of March 
110. Ilis subject will be **A Chemical View of the 
Pathogenesis of Tuberculosis." 

Dr. Donald C, Barton, consulting geologist of 
Houston, Texas, completed on February 28 a series 
of lectures on geophysical methods for the depart¬ 
ment of geology of Columbia University. 

A. L. Kimball, of the General Electric Company, 
spoke to the students and teachers of the department 
of physics at Amherst College on February 19. Hia 
subject was "Elastic Properties of Matter." Mr. 
James J. Lamb, technical editor of Q. S, T., the 
official organ of the American Radio Relay League, 
spoke recently before a group of Amherst College 
students interested in radio communication. Through 
the generosity of an alumnus the department of 
physics is to be equipped with modem apparatus for 
work in this field. 

The forty-second annual meeting of the American 
Physiological Society will be held at the University of 
Chicago from March 26 to 29, with other societies 
forming the Federation of American Societies for Ex¬ 
perimental Biology, 

The seventy-seventh annual meeting of the Amer¬ 
ican Pharmaceutical Association will be held in Bal¬ 
timore from May 6 to 10. This includes the meetings 
of the National Association of Boards of Phamuicy, 
the American Association of Colleges of Pharmacy, 
the Conference of Pharmaceutical Association Secre¬ 
taries and the Conference of Pharmaceutical Law En¬ 
forcement Officials. 

The sixty-aceond annual meeting of the Kansas 
j|^demy of Science will be held at the Kansas State 
Twchers College at Hays on April 18 and 19. Papers 
bo presented in two general sessions on Friday, 


April 18, and one on Saturday, April 19. There 
probably will bo a section meeting in chemi.stry and 
physics and another in psychology. The presidential 
address by Dr. W. B. Wilson, of Ottawa University,, 
will be given following the banquet on Friday eve¬ 
ning. His address will be on the value of an academy 
of science to the state. Later in the evening Dr. T. D. 
A. Cockerell, of the Department of Biology of the 
University of Colorado, will deliver an address under 
the joint auspices of the academy and the college on 
"A Naturalist Around the World." Dr. Cockerell 
will act as a representative of the American Associa¬ 
tion for the Advancement of Science. A trip to tlie 
Hays Branch Experiment Station of the Kansas State 
Agricultural College is being planned by the local 
committee of the academy at Hays. 

The entire colony of 700 to 800 experimental ani¬ 
mals of the Food Research Laboratories, Inc., of New 
York City, was recently destroyed by asphyxiation 
due to the improi>er functioning of special gas radi¬ 
ators. Having been informed by experts that the 
catastrophe must have been precipitated by some 
human agency, a reward of five thousand dollars has 
been offered by Dr. Philip B, Hawk, the president of 
the corporation, for the arrest and conviction of the 
guilty person or persons. Detectives are actively in¬ 
vestigating the matter. 

The residue of the estate of the late Elizabeth R. 
Stevens, of Swansea, Massachusetts, said to amount 
to $5,000,000, will be divided among the Union Hos¬ 
pital, Wellesley College, Mount Holyoke College, 
Massachusetts Institute of Technology, Ma.ssachusetts 
Eye and Ear infiiinary and the Joseph Case High 
School of Swansea. 

It is announced at Swarthmore College that only 
$175,000 must be raised to complete the endowment 
fund of $2,000,000. The list of large donations ia 
headed by one of .$075,000 from the Rockefeller 
Foundation, which brought its total contribution to 
$1,360,000 within a year. Edward S. Harknoss, of 
New York, contributed another $250,000, after having 
given a similar amount last spring. A conditional 
promise for a gift of $335,000 was obtained from the 
JuUuB Rosonwald fund. Another foundation has 
given an informal assurance of $150,000. Lessing J. 
Rosenwald, of Philadelphia, contributed $15,000, 
which can be used, principal or interest, at the dis¬ 
cretion of the president of the college. From an 
anonymous donor came $400,000 for the endowment 
of the department of biology in the name of Dr. 
Edward Martin, and another $200,000 for a building 
in which it can be housed. This same donor pre¬ 
viously had given $300,000 for the same purpose. 
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Ma QfiOBOs F. Baker, at New York, who KToml 
years ago xmide a gift of $1,100,000 to Dartmouth 
College for construction of the Baker Memorial Li¬ 
brary, has given an additional $1,000,000 for the 
mainteuaneo and operation of the library. The li¬ 
brary was dedicated in June, 1928, as a memorial to 
Mr, Baker’s uncle, Fisher Ames Baker, a Dartmouth 
alumnus of the class of 1859. 

The vice-chancellor of the University of Cambridge 
has announced that the Hoyal Society, in virtue of its 
reversionaiy inUjrost in the residue of the estate of 
the lato Mr. E. W. Smithson, holds a sum yielding 
about £1,200 a year, and that the regulations now 
published have be<ai adopted by the Royal Society 
after consultation with the council of the senate in 
order to give eJTect to the terms of the bequest. The 
Regent House will be asked to pass a grace to the 
efEect that Professor Seward, master of Downing; Mr. 
W. H. Mills, of Jesus College, and Mr. R. H. Fow* 
lor, of Trinity College, be appointed members of the 
committee for the administration of the Smithson Re¬ 
search Fund. The Royal Society will appoint four 
members of tlie committee. The committee will de¬ 
vote the income of the fund, or such part of it oa may 
be necessary, to the establishment and support of a 
fellowship for research in natural science, with a view 
to the discovery of new laws and principles. It is to 
be called the Smithson research fellowship. 

Industrial and Enfftneerinff Chemistry states that 
Mr. Francis P. Oarvan has come to the aid of the 
American Chemical Society, and has enabled the di¬ 
rectors to vote a budget for 1930 which is $95,000 in 
excess of its nomal income, thus enabling the Journal 
of the American Chemical Society to publish 
promptly all accepted articles, which had accumulated 
to the extent of some six regular issues, and to meet 
the normal increase of the year. The foundation will 
also meet the increased needs of Chemical Abstracts 
and the Analytical Edition of Industrial and Engi¬ 
neering Chemistry for the coming year. 

Theough the generosity of Merck and Company, 
of Rahway, New Jersey, a fellowship in analytical 
chemistry with a stipend of $1,000 has been estab¬ 
lished at Princeton University for the academic year 
1930-1931. The purpose of the fellowship grant is 
to foster fundamental research in the development of 
new or improved qualitative and quantitative ana¬ 
lytical methods. 

Tur Umversity of Pennsylvania has received from 
Mr. Eldridge R. Johnson, a trustee, $250,000 for the 
further endowment of the Eldridge R. Johnson Foun¬ 
dation for Research in Medical Physios. Mr. John¬ 
son's gift formed part of a $600,000 contribution 


[Yob. tJUa, 

which be made in ooxmeotion with the eStait of the 
iinivoraity's trustees to meet deftoits incurred fay the 
university and to provide it with the nucleus of an 
adequate endowment fund. His latest gift taiaes the 
total endowment of the foundatiem to $850,000. 

Th£ Jordan-Eigenmann collection of fishes re¬ 
cently secured from Indiana University for the Cali¬ 
fornia Academy of Sciences by Dr. Evermann has 
now arrived at San Francisco where it is temporarily 
stored in the basement of the Steinbart Aquarium of 
the academy. Dr. Evermann, Mr. Alvin Seale, super¬ 
intendent of the aquarium, and Mr. H. Walton Clark, 
assistant curator of fishes in the academy museum, 
together with several student assistants, spent the 
entire month of October in paclung the collection and 
loading it in a box car for shipment west. The collec¬ 
tion is one of the largest and most valuable in Amer¬ 
ica. It contains more than 220,009 carefully selected 
specimens representing an unusually large percentage 
of the known species of North, Middle and South 
America. The shipment was made in about 100 laige 
earthen jars, 13 large boxes and about 500 large car¬ 
tons made especially for the purpose. The total 
weight of the shipment, including containers, was 
36,000 pounds. The packing was done under the im¬ 
mediate supervision of Messrs. Seale and Clark and 
the loading of the car under Mr. Seale's supervision. 
The fact that the shipment reached its destination 
without the lose or injury of a single specimen speaks 
well for the care and excellent judgment shown by 
Mr. Seale and Mr. Clark. Such a shipment so emi¬ 
nently successful is probably without parallel in this 
country. The collection is now being opened up and 
placed on temporary shelving in a flro-proof room 
where it will be available for study and from which it 
will be transferred in the near future to permanent 
quarters especially constructed for the academy's 
iCfetbvol(%ical collections in the east wing of the acad¬ 
emy's museum now under construction. This Jordan- 
Eigenmann collection, together with the very rich atid 
valuable Jordan collection of about 100,000 specimens 
at Stanford University, will make this the ichthyolog¬ 
ical center for the entire Pacific area. 

Tbe Journal of the American Medical Asaoriation 
reports that the establishment of a department of 
medical and surgical research is bmng arranged by 
the Ohio State University. Creation of the deport¬ 
ment was authorized by the Board of Trustees as an 
expansion of the work of the ooUege of medicine. The 
purpose will be *'to coordinate the medical researeih in 
medioal and smrgical fields in the college, to work with 
the chnical membera of the present stafl and to In¬ 
augurate a program of sdentifie bvesti^tiilfiD^ 
should be vety fruitful of reaultsJ’ 
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derioat assistants. Aooording to the dnan, the new 
department '^promises to greatly enhance the useful- 
nees of the college of medicine in seiontiho and clinical 
medical fields.’' The college of medicine is the oldest 
unit of the Ohio State Uxiivarsity. 

The New York Times writes editorially as follows: 
^^To farther the interests and usefulness of science the 
Association of Scientific Workers was orgonked in 
Great Britain two years ugo. Small though it be, the 
association has made its influence felt on both Lords 
and Commons, Major Arthur Church, its energetic 
secretary and a doctor of science himself, stood for 
the House, was elected and promptly proceeded to 
orgiuiise no fewer than seventy of his fellow-menibci's 
into what Ls merely the nucleus of a parliamentary 
science committee through which the association will 
endeavor to apply science in the service of the em¬ 
pire. Far from being an upstart, the parliamentary 


science eommittee, like most things British, has a 
respectable ancestry. Until 1866 the British Associa* 
tion for the Advancement of Science championed the 
cause of the physicist, biologist and chemist through a 
small parliamentary committee and thus succeeded in 
i^nproving navigation and the weather-forecasting 
service; determining the conditions under which civil 
list pensions were to be awarded to scientists; raising 
the standard of scientifle teaching; furthering the ex¬ 
ploration of Africa by Livingstone, Speke and Grant, 
and inducing Tyndall and Huxley to express their 
opinions on the best method of introducing physical 
science into the curricula of the public schools. The 
example thus set may well be considered by Congress 
and American men of science. No government in the 
world conducts so much industrial and purely soien- 
tifle research, through its bureaus, as ours. Yet the 
scientist plays no conspicuous part in our legislative 
halls.” 


DISCUSSION 


THE PROPORTIONS OF THE GREAT PYRA¬ 
MID OF GIZEH 

In a recent most interesting address on ^^Mathe¬ 
matics before the Greeks,”^ I^fessor Arohibaid in¬ 
cidentally enumerates various “mystical” interpreta¬ 
tions of the proportions of the Great Pyramid. This 
reminded me of an explanation suggested by the 
photograph which hangs before me in my oflice. 

Whatever the reason for the choice of dimensions, 
the proportions seem artistioaliy perfect. Is this a 
delusion due to familiarity or is there a mathematical 
basis for such a conclusion f 
The apparent angle between the opposite inclined 
edges of a pyramid varies, as the spectator travels 
around the pyramid, from 3 tan*' (d/h) to 2 tan ' 
(-767 d/h), where h is the height and d is half the 
diagonal of the base. Now the dimensions of the 
Great P3rraimd are such that the ratio of the apparent 
width of the base (2d cos 6) to the height varies from 
a maximum of 2.222 to a minimum of 1.672, If these 
values are plotted as a function of the angle 6, the 
average value is exactly 2, which is the value which 
corresponds to a right triangle. This means that if 
the pyramid were rotated in front of a distant ob¬ 
server, the apparent angle between the opposite edges 
Et the apex would vary between 66® and 76.3°, but 
the average value would be the angle 90°, This fol¬ 
lows mathematically from the faot that the ratio of h 
(481 feet) to d (534.4 feet) is exactly the ratio of 
din it/4 , to V4, that is 0,900. 

Now let us consider the vertical section of the 
to two faces, the section any 
iicimHoa, 71; 114, January 31, 1980, 


architect would draw. According to the Encyclo¬ 
paedia Britannica, the angle between each face and 
the base has the following values, for the four pyra¬ 
mids of Medum and Gkch. 



Name 

King 

Angle 

1. 

Madam .-.. 

Sneferu 

61® 62' 

2. 

Great Pyramid of Gi»eh. 

Khufu 

61® 62' 

3. 

Socond “ “ “ 

Kliafra 

63® 10' 

4. 

Upper “ “ _ 

Monkaura 

51® 10' 


Why did the architect in each case clioose an angle 
of about 52° instead of 45° or 60° 7 It is an inter¬ 
esting fact that for a right triangle having a lower 
angle of 51° 49.6', the height is the geometric mean 
between the base and the hypotheuusc, that is, the 
ratio of hypothenuse to height is equal to the ratio of 
height to base, giving a right triangle with perfect 
proportions. In the case of the first two pyramids 
the angle approximates tliis ideal angle within one 
part in a thousand. However, the fact that the third 
and fourth pyramids depart from this angle, one be¬ 
ing slightly more and the other slightly less, sug¬ 
gests that the design was not controlled entirely by a 
mathematical formula, but was subject to modification 
according to artistic judgment, which, however, oscil¬ 
lated about the value given by the formula, 

Gordon S. FiUiCHEH 

CoaKiKu GuAss Works 

THE NEW MADRID EARTHQUAKE—AN UN¬ 
PUBLISHED CONTEMPORANEOUS 
ACCOUNT 

I BEosNTLT oame upon the following record of 
observations of the New Madrid earthquake in an old 
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journal in my possession of my great-grandfather, 
William Brown. The observations were made by him 
at his home three miles north of Hodgenville, Ken¬ 
tucky, and forty-six miles dirtietly south of Louisville. 
This location was 225 miles slightly north of east of 
New Madrid. He has left numerous records in this 
journal, some of which have been published, that 
indicate the accuracy of his observations and records. 
The notes of the earthquake seem worthy of publica¬ 
tion because accurate records of it made at the time 
are few and unexcited ones very rare. 

Mount Gilead Keutueky Earthquake on Sunday night 
Deer. 15th, 2 of the clock at night a severe shock of an 
earth quake was felt. The motion of shaking continued 
about 15 minutes. About half an hour after this shock 
was over another was felt loss severe, continued only a 
minute or two. The next day, Monday morning the IGth, 
a little after sun rise another shock was felt, the tremor 
continued a few minutes. Two other slight shocks were 
felt that morning—the next shock was on Sunday about 
midday not so violent as the first. The weather for some 
days before had been dull and cloudy. Again on the 
night of the 30th instant a shock was felt. Again on 
Jany (Thursday) 23 1812 at 8 o'clock in the morning 
another severe shock was felt. The tremor continued 
fur several minutes. When it had stilled another shock 
was felt which lasted a minute or two. On Monday 
morning Jany. 27th, a slight shock was felt—on Tuesday 
evening, 4th Feby 1812 a slight shock was felt. The 
trembling of the earth continued for several minutes 
suppd. 8 or 7—and a rumbling noise heard. These are 
the shocks that we have felt at this place. By report 
hardly a day passes but the trembling of the Earth is 
more or less felt. In time of the severest shocks to 
attempt to walk you feel light head and reel about like 
a drunken man. Again on the night of Thursday, the 
6th Feby. about 4 o 'clock A. M. a very severe shock was 
felt which lasted fully 15 minutes with a rumbling noise 
like distant thunder and three very distinct reports like 
cannon was hoard at the end of it. Again on Friday 
night the 7th a smart shock at 8 o'clock then about 11 
o’clock another less severe. Frequently you may feel a 
trembling in the Earth when there is no visible appear¬ 
ance of shaking. It has invariably been cloudy weather 
about the time of the shocks and rains or snow shortly 
after. Again on the night 20th Feb. about 9 or 10 o 'clock 
2 slight shocks were felt the last of which continued 
its tremor for more than 15 minutes. Again on Satur¬ 
day night 22d about 10 o 'clock another slight shockJ 

There are not many contemporaneons accounts. 
Puller republished in Science* most of Audubon’s 
account in his *Moumal." It was written two or 
three years after the occurrence and is inaccurate; he 
puts the date a year after it occurred, and the first 

1 From Wm, Brown's **Journal," pp. 19 and 20, in 
University of Chicago Library, 

* May 12, 1905, N. S. XXI, No. 641. 


shook as oeourring in the afternoon while he was rid¬ 
ing. Bradbury, the British botanist, happened to be 
at the very center of the disturbance, on the Misedfl- 
sippi River, and describes it carefully in his ‘^Travels 
in the Interior of America.” Bradbury was a trained 
scientific observer and, as might be expected, his ac¬ 
count is the most valuable. In the American Geolo¬ 
gist,^ Broadhead brings together moat or all of the 
otlier early accounts that have been published. Of 
these, the account of Eliza Bryan, of New Madrid, 
taken down four and one half years later by Lorenzo 
Dow, is the only one that is free from excitement and 
gives a chronological account of the shocks. Brown's 
record of the repeated shocks agrees closely with those 
of Bradbury and Bryan and is the only one that is 
equally temperate and detailed. 

Bradbury mentions the previous appearance of a 
comet in the following words; *‘One of the men . . . 
attributed it to the comet that had appeared a few 
months before, which he described as having two 
horns.” 

Brown also refers to this comet in the note next 
preceding that of the earthquake in his journal os 
follows: 

A comet with a broomy tail appeared about the first 
week in September 1811 in the northern region of the 
Heavens. Its course appeared to be coming from the 
Northeast and making its way to the Southwest Con¬ 
tinued to be visible until about middle of Jany 1812. 
The last appearance of it was in the So. Western region 
of the Heavens. 

It is evidence of his freedom from superstition that 
he does not suggest any connection between the comet 
and the earthquake. 

Wm. AUiBN PUSBY 

BIOLOGICAL NOMENCLATURE 

In the issue of Science of January 10, Professor 
NeeJham renews, without enthusiasm, his propcMMil 
of 1910 of a system of numbering species in lieu 
of naming them. One serious objection to that plan 
is that it is much easier to remember names than 
numbers, and easier to associate names with species 
than to associate numbers with species. In a maga¬ 
zine article or an address to biologists most of them 
might recognize names of species, but few would 
recognize numbers. Furthermore, it is much more 
di£5cult to avoid mistakes in writing and printing 
names than in writing or printing numbers. A mis¬ 
take in a figure makes the whole number wrong. A 
mistake in spelling a name may leave the meaning 
perfectly clear. In proof-reading a mistake in a num¬ 
ber may be easily overlooked, whereas a misspelled 
name is likely to be noticed. 

sVol. 80, August, 1902. 
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Professor Needhsm’s suggestion that trinomials be 
discarded entirely would only make a bad mess worse. 
Trinomial nomenclature, recognizing very slight dif¬ 
ferences by name, whether they be biological, geo¬ 
graphical or environmental differences, must be relied 
upon to save the idea of species, based upon more im¬ 
portant and constant differences. It is often neces¬ 
sary to discus.s such races, and they can be designated 
intelligibly only by giving them names. To give them 
binomial names, thus placing them in the same rank 
as full spodes, would be biologically less accurate and 
would also greatly multiply the si>odes which, to use 
Professor Needham’s own phrase, do not “concern 
the general reader.” 

However, I am in hearty sympathy with Professor 
Needham’s protest against the multiplication of gen¬ 
era, now rapidly reaching the point where one must 
“learn a new genus for almost every species.” A vast 
number of genera now recognized would better serve 
the ends of science if regarded as subgenera. This 
splitting process is discouraging to students who 
would like to engage in biological work, and it makes 
most of the literature of biology usable to only a very 
few, neither of which rt'sults is desirable. If it wore 
necessary to consider all these small groups genera, 
regardless of how slight the differences by which they 
are separated, nothing more need be said, but it is 
not at all necessary. 

Genera arc not of equal rank and can not be. Divi¬ 
sion of species into genera, families, etc., is a man¬ 
made system, purely for the convenienc.e of men and 
women. The question as to whether a given group 
should be considered a genus or a subgenus is purely 
a matter of individual opinion, in most cases. It no 
more accui*ately represents nature to call most of 
these gToup.s genera than to call them subgenera. A 
juryman explained that the jury could have agreed 
except for eleven obstinate men on the jury. Of 
course the specialist naturally considers his own 
brain-children more important than any others, but 
are they? Should he not consider the thousands of 
naturalists who are not specializing in his particular 
line? Should he not endeavor to make his writings 
and addresses intelligible to a large number of peo¬ 
ple instead of to two or three narrow specialists, and 
instead of trying to obscure or conceal his ideas from 
most of his readers and hearers? Using a well- 
known generic name, followed by a subgeneric name 
in parentheses, would indicate to both specialist and 
non-specialists what organism is under discussion, 
which is the real purpose of nomenclature, and the 
subgeneric name would sufiBciently indicate the 
digbtly differentiated group in which the specialist is 
interested. Those who believe that “the purpose of 
Umgu^ is to conceal thought” from everybody else 
will continue to multiply genera, while those who use 


langpiage to make their meaning plain to all who hear 
or read will relegate many genera to subgencrie rank, 

Universitt of Ooumuik) Heiidkbboh 

A NATURAL CAT MUMMY 

The November-Deceinber, 1929, issue of Natural 
Hiatory prints the following statement: 

In a recent issue of Palaeobiologia, Professor Julius 
Vigh of Budapest describes a natural mummy of a house 
cat. After death the cadaver of the cat dried out thor¬ 
oughly without decay and has been preserved for more 
than ten years. 

The writer has in his possession a similar specimen 
which he has used for the past six years in lectures to 
ills classes in paleontology at Brown University, since 
it is an illustration of how fossiiizution may originate 
through desiccation- The history of the specimen and 
its state of preservation may interest paleoutologbts 
and others. 

The cat in its present state came into the writer’s 
possession about 1911 or 1912 while he was a boy in 
high school at Plainfield, New Jersey. It had been 
found in a barn, under the following circumstances. 
The finder, a fellow student of the writer, had dis¬ 
turbed some hay which had long lain in a comer of 
the building. In so doing he came upon the dried 
body of the cat lying on its side. How long it had 
been under tlie hay there was no means of knowing, 
but certainly it had been there long enough for com¬ 
plete desiccation of what parts remained at the time 
of discovery. Turning the carcass over, an opening 
nearly as large as a tennis ball may be observed on 
the under (right) side, exposing nearly the entire 
visceral cavity from which all soft parts have de¬ 
cayed. These, and part of the left hind foot, the tail 
and most of the fur are missing, but otherwise the 
specimen is practically complete, ev(3n to the dried 
eyeballs and remnants of whiskers. The stiff, hard, 
resonant skin is drawn tightly over the bones in all 
parts, and the ears are dried to thin, parchment-like 
pockets. When first secured, the cat had a alight 
odor, but this long since disappeared, and the speci¬ 
men has been kept for some seventeen or eighteen 
years without any preservative or particular care. 
To-day it shows no sign of further deterioration. 
Evidently, the viscera rotted away soon after death; 
and, this locus of decomposition having been removed 
even after the manner of preservation of the Egyp¬ 
tians of old, the rest of the body, partly shut off from 
the air by its hay covering, “kept” perfectly. 

The manner of death may be surmised. There is 
evidence of mutilation prior to death. The missing 
tail may have been lost before or since the cat died; 
that can not be definitely determined. But the left 
hind foot is crushed, the bones protruding from the 
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ragifed fragments of dried akin, and the toes miastng. 
The mouth gapes open, and the bead is twisted side¬ 
wise in an unnatural attitude as if the animal died in 
a paroxysm. It seems probable that the foot was in¬ 
jured in some manner, possibly by being trampled 
upon by one of the horses kept in the bam where the 
cat was found. Finding itself wounded, the creature 
crawled into the bay and expired. 

The writer recalls a similar case of a cat injured 
on a Now England farm. This cat lost a foot in 
the mowing machine and crawled away to die in a 
small loft over a shed whei'e it was subsequently 
found. Whatever was the actual fate of the mummi¬ 
fied cat we may only guess, but the excellent specimen 
remains. Although not a time fossil, at least it is akin 
to the authentic remains, since it graphically demon¬ 
strates the preserv'atiou of such classic examples as 
the Moa skin and feathers from New Zealand caves 
or the ground-sloth skin and hair from the Amer¬ 
icas, both fossils formed by desiccation. 

Bradford Willard 

Brown Univkrsitt 

MOUSE OPOSSUM STOWAWAYS ON 
BANANAS 

It seems worth while to add another note relative 
to finding the small tropical marsupial Marmosa, 
known as the mouse opossum, as a banana stowaway. 

Previously, Dr. L. A. Adams^ recorded finding 
some of those marsupials, and Professor Geo. Wagner 
and also Mr, E. R, Warren® reported others. 

A female with litter was brought to our laboratory 
on June 14, 1929, indirectly from a grocery store, 
one of on Akron chain store concern. It had been 
biding in a bunch of bananas, quite possibly coming 
from Central America. 1 could determine the animal 
to the genus Marmosa, but not to species. This adult 
female, with total length of 28.5 cm, or 11.2 inches, 
including the tail which itself was 14.6 cm or 5.7 
inches long, was smaller than the measurements given 
by Anthony for one species M, isthmica, and may 
possibly be the M. zeledoni he describes as typical 
from Central America.® 




Neariy a doaen young #ere etioi^iig to the aothaiti 
hut they were hard to keep eount of, uxdeae the 
mother, who kept well secreted under leaves in a 
box, was much disturbed. She may have been thus 
disturbed previous to receiving and again was badly 
disturbed a week later in attempts to photograph 
her out in the bright light of the open. She was 
naturally inactive, secretive, thoiigh very much on the 
alert and seemingly nervous. She would snap 
viciously with remarkable speed when a hand or in- 
'stnunent was placed within a few inches of her head. 
The young clung with claws almost anywhere on the 
fur, but principally vcntrally, and occasionally on the 
tail. A few times one of the young wandered off a 
few inches. When X approached it oiosoly the mother 
would grasp it with the claws of one foot and speed- 
Dy thrust it under her. 

It was seemingly impossible to fumiah the desired 
diet or a diet entirely adequate for lactation. The 
mother ate of bananas regularly, as much as possibly 
an eighth or a tenth of a banana a day. Following 
the information previously given that insects were 
normal food, various insects both dead and live were 
put near her, but there was no evidence of feeding 
upon these. Several young died in the early days 
of the two and a half weeks I had the mother alive 
in a box. Possibly some young had been abducted, 
but as I found parts of two bodies in the box it 
appears certain that the mother ate of her young. No 
other animals could have entered the box, since it was 
securely oovered with a fine screen. Three young 
were alive for some days. Then one day only one 
was left. The next day the mother was gone, un¬ 
doubtedly escaping after some one had removed her 
in order to handle her. Later she was found in an 
open jar of formaldehyde solution. Attempt at feed¬ 
ing the one remaining young with cow’s milk was 
ansucoesstul. 

It seems of interest to add that the mother made 


a low, clicking, chirping sound quite uniformly when 


disturbed. 


WALxn C. Kraatk 


DUPAR'mBNT BlOLOOT, 
UNivxBfliTT or Akron 


SPECIAL CORRESPONDENCE 


A BIOLOGICAL SURVEY OP LAKE ERIE 

DtmiNG the summers of 1928 and 1929 an extensive 
biological survey of Lake Erie was carried out 
through the cooperation of the U. 8. Bureau of Pish- 

1 SciKNCK, February 24, 1928. 

« SCIBNOK, April 20, 1928. 

« Anthony, "Fieldbook of North American Mammals, 
p. 7. 


erieo, Bufblo Society of Natural Beienoee, New York 
State Conservation Department, the departments of 
game and fish of Pennsylvania, Ohio and of the gov¬ 
ernment of Ontario, and the Health Deportment of 
the City of Buffalo. The primary purpose of this 
survey was on inquiry into the reasons for the dedhtie 
in the oommemil fishery industry in the lakq, and 
included in its scope the study of variotm 
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iimBifili attd physbol faotorft whiofa bear an impor¬ 
tant relatian^p to the prodnetion of fish. For the 
aaeeMsful operation of the program the steamer 
dflieortoater was gfiven by the U. S, Bureau of Fish¬ 
eries, the maintenance of the vessel and salaries of 
the erenv and several scientists generously financed 
by New York State and one or more specialists con¬ 
tributed by eaoh of the other cooperating institutions. 
Operations which were confined to the eastern por¬ 
tion of the lake during the preliminary survey in the 
season of 1928 were extended in the summer of 1929 
to the entire lake. Daring the period from May to 
September in 1929 observations were made every 
month at a large number of selected stations which 
ate shown on the map. These observations embraced 


Oharlsa J- Flidi, Buffalo Husenia of Scima, direcior. 
Charles K. Green, U. S. Coast and Geodetie Borrey, 
hydrographer. 

Marie P. Fish, Buffalo Museum of Science, ichthyologist. 
Charles B. Wilson, Westfield Normal School, macroplank- 
tonologUt. 

Paul B. Burkholder, Buffalo Museum of Science, miero- 
planktonologist. 

Beginald H. Pegmm, University of Buffalo, geologist. 
Casimlr J. Munter, Ohio State University, chemist. 
Arthur H> Louden, Queens College, scientific assistant. 

“A Preliminary Ileport on the Cooperative Survey 
of Lake Erie'* covering the results obtained in the 
season of 1928 has been published as a BuUetin of 
the Buffalo Society of Natural Sciences. This report 
includes a discussion of the program and itinerary, 



Map showing location of stations visited monthly by the U. B. P. 8. Shearwater, BummeT of 1929 


a variety of special studies such as the spawning and 
growth of young fish, the production of phyto- and 
aooplankton, the phyrieal hydrography, the chemistry 
aa an index to normal lake conditions and extent of 
pollution, the lake sediments, etc. 

The staff of investigators consisted of the follow¬ 
ing: 


topography, hydrography, bacteriology, chemistry, 
microplankton, macroplankton and ichthyology. A 
complete report upon the various phase© of the inves¬ 
tigation together with summary and concluaionB is 
now in preparation. 

Paitl R. Bubkboij>bk 
Buttaix) Muskom or Science 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


UZSPLAYINO AND PILING MICROSCOPIC 
PREPARATIONS 

Tas method hero deBoribed hee been found most 
aetiitMtoiy After xnanj yean of experience with ex- 
; of demoQStntioB material used in eon- 


nection with courses in microscopic anatomy. A 
sketch of that portion of the preparation to be 
shown, with the necessary legends and explanations, 
is placed on a 6 x 8 inch cardboard having a drawing 
surface (Crescent mat board is very satisfactory). 
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This is covered with a 5 x 8 inch sheet of transparent 
cellnloid (such as Eastman Kodaloid No. 3) and the 
two are bound together with 1-inch-wide black ad¬ 
hesive tape^ such as is used for fastening shields on 
the inside of automobile windows Durwood 3A 
tape), as shown in the accompanying figure, front 
view. A little more than half of the width of the 
tape is folded on to the back (see Fig. 1). Ordinary 






14Q. Ovawi of 10 gear old <jipl showing first polar bodcj 



Fia. 2. Front view. 


white adhesive tape can be used just as well, but it 
becomes soiled very readily. 

On the back is fastened a strong envelope somewhat 
larger than the slide. On the back is also recorded 
the necessary information regarding the magnification 
to be used and key to the location of the special cells 
of area to be exhibited. “Ringing*' the slide with 
India ink or a diamond point may make some of this 
information unnecessary. When filed away, the slide 
is kept in the envelope of the corresponding card. 
The card and slide should bear the same number, and 
the number on the slide should be placed so that when 
the number is right-side-up the slide is properly 
oriented on the microscope. When in use the card 
is placed beside the microscope. The transparent 
cover prevents the sketch from being marred. 

If it is desired to write the explanations with the 
typewriter, a thinner drawing paper is used which is 
pliable enough to be handled by the typewriter. The 


sheet containing the sketch is covered with the cdteet 
of celluloid and backed by a 5 x 8 inch piece of stiff 
mounting board and the three bound together with the 
tape. 

A photograph, with the necessary indicators and 
explanations put in by hand, may take the place of a 
sketch. A very light print on a mat surface may be 
used for the general outline and special areas, or par¬ 
ticular cells sharpened up and focal depth increased 
by retouching with diluted India ink. Explanatory 
cards thus mounted may be prepared to accompany 
models and gross specimens that are used regularly 
for demonstration purposes. 

These cards are neat, durable and inexpensive. 
They make for simplicity in filing. Slides of any 
size, up to sections of the entire hemisphere of the 
adult human brain, may be accommodated by merely 
selecting envelopes of the proper sizes. If gross 
specimens and models are used with microscopic 
preparations in the same demonstration, uniibrm ex¬ 
planatory cards can be made which may be filed away 
in the same cabinet when they are not in use. Care¬ 
fully selected sets of well-labeled demonstrations to 
supplement loan collections and material actually dis¬ 
sected by the students in biological courses are be¬ 
coming more and more imperative as the enrolment 
increases, since they make it possible to reduce the 
relative number of laboratory instructors in some 
cases. 

A. T. Rasmussen, 
Cabol A. Fishes 

Rkpartmxnt or Anatomy, 

Univi^sity or Minnesota 

A TANGENT METER FOR GRAPHICAL 
DIFFERENTIATION 

This instrument is a simple device for the direct 
measurement of the tangent to a curve at any point. 
The Qorivativo curve may then bo rapidly and easily 
obtained by plotting the tangents. Since the mea¬ 
surements may be made as near each other as is de¬ 
sired, maxima, minima and points of infieetion may 
be found without reference to the rest of the curve, 
as would be required by numerical methods such as 
finite differences. 

Numerous applications will appear to those who do 
graphical work involving rates of change, especially 
in case the equation of the curve to be differentiated 
is unknown. The instrument may also serve as on aid 
in curve fitting. The biologist may use the instru¬ 
ment in determining the rate of growth of an organ¬ 
ism, at any time, from the plot of the growth curve. 
Objective analysis of the graph of any equiUhrium 
of a living system becomes possibie du^tly without 
other information than the oiiginal graph of the ob^ 
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serrations. The saving of the investigator’s time is 
apparent because it is possible subsequently to mea- 
sure rates at intermediate intervals Tpithout repeating 
laborious numerical compatations. 

The instrument consists of a base cut out at the 
center to receive a fangod rotatable disk. The center 
disk is held in place by being bolted to the indicator, 
Fig. 1. The exact center of this disk is marked by 



crossed center lines on the under side, and an isosceles 
(or equilateral) triangular prism is placed odd face 
down on the upper side of the center disk in such a 
way that the lateral edge opposite the odd face is 
dii>ectly over the center. The main axis of the prism 
is peipendiculor to the index lino drawn on tlie imder 
side of the indicator arm. A suitable opening for the 
prism should he cut through the indicator. All parts 
are made of transparent viscoloid. 

The base is graduated with a protractor degree 
scale and with a tangent scale. Tangents to unity 
(45®) may be read directly to 2 parts in 100 and may 
readily be estimated to 1 port in 100. Above unity 
the magnitude of the tangents increases rapidly and 
the accuracy of the reading is proportionally less. 


The loss in accuracy does not appear greatly in the 
practical use of the instrument since many curves 
do not slope more than 60" and with greater slope the 
tangent may be obtiiined from the related function 
measured after the instrument has been rotated 00®. 
Increased accuracy may be obtained by increase in the 
size of the instrument and the number of divisions on 
the scales and by the use of a more transparent glass 
prism. When the slope of the curve is negative the 
tangent is read on the left-hand scale. (This scale is 
not completely illustrated in Fig. 1 because it is a 
mirror image of the scale on the right-hand side of 
the instrument.) The reading on the tangent scale is 
correct when the units of the abscissa and ordinate 
are equal; in other cases the readings must be multi¬ 
plied by an appropriate factor. 

To use the ta?igent meter place the crossed center 
lines directly over the point on the curve where the 
slope is to be measured, make tlio x- or the j/-axis of 
the instrument parallel to the same axis of the curve 
by rotating the instrument and then turn the indi¬ 
cator arm until the image of the curve is seen through 
the prism to be a continuous line. Then the tangent 
to the curve at the point selected may be read on the 
tangent scale, or the angle that the tangent makes 
with the x-axis may be read on the protractor scale. 
When looking at the cross of the center lines from 
above the prism it is seen as two crosses, one at each 
fdde of the prism, due to the refraction of the prism 
{cf. Fig. 1). The tangent may be drawn to the curve 
by extending the line connecting two points made by 
pushing a pin through the holes A and B on the 
index line. For drawing tangents or normals to 
curves, where the operation is to be repeatedly per¬ 
formed, a convenieJit form of the instrument may 
be made by mounting a prism at the proper angle 
on a projecting section at the center of a straight 
edge. 

Oscar W. Biohards, 

Perot M. Ecx>pb 

Clark Cniveksitt 


SPECIAL ARTICLES 


THE GERMINATION OF SEEDS. GROWTH OP 
PLANTS AND DEVELOPMENT OF CHLO¬ 
ROPHYLL AS INFLUENCED BY SE¬ 
LECTIVE SOLAR IRRADIATION 

The energy in sunlight ranges from the infra-red 
(or heat) rays, through the visible from red to violet 
and on into the ultra-violet—^the short rays of sun- 
fildue 80 necessary to prevent lickets. Are each of 
regions of solar energy equally necessary as aids 
to germination, development, growth and maintenance 


of existence, or do quality (wave-length) and quantity 
(intensity) of energy enter as important factorsT 
Are certain wave-lengths and intensities of radiant 
energy used by plants for one purpose, while other 
regions and intensities of energy perform a distinctly 
different function and serviced Do certain wave¬ 
lengths of solar radiation promote growth, while other 
regions of solar energy retard itt Is the develop¬ 
ment of chlorophyll chiefly dependent on the infra¬ 
red, visible or ultra-violet rays? 
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W« have endeavored to answer these and siiallar 
qoestions by making physieal measurements on the 
quality (wave-length) and quantity (intensity) of the 
radiant energy used, the amounts of chlorophyll de¬ 
veloped and 60 forth and by conducting biological 
experiments on the number of germinations, heights 
and weights of plants and areas of leaves. 

Effects produced under quartz-containing glass, 
ordinary window glass, amber and blue glass fil¬ 
ters, —Quartx-containing glass transmits the whole of 
the visible portion and a very considerable part of 
the ultra-violet region of sunlight; ordinary window 
glass deletes the shorter ultra-violet wave-lengths in 
large part; amber glass transmits only the longer 
wave-lengths while blue glass transmits only the 
shorter visible and longer ultra-violet wave-lengths of 
incident radiant energy. 

Employing Pittsburgh amber No. 48, Pittsburgh 
blue No. 56, vitaglasa (quartz-containing glass) and 
ordinary window glass, our experiments have shown; 
(I) In general, the number of germinations is the 
greatest under vitaglasa or ordinary window glass, 
comparable under the blue filter and least under the 
amber glass. (2) The average height of stalks in¬ 
creases as we pass from the plants grown under ordi¬ 
nary window glass to vitaglasa, to the blue filter and 
finally to the amber glass. (3) The areas of the 
leaves are the greatest under vitaglass, less under 
ordinary window glass, still less under the blue filter 
and least under amber glass. (4) The weights of 
plants (stalks and leaves) as grown under the four 
filters are in the order: vitaglass, amber, blue and 
ordinary window glass. (5) The lengths and weights 
of the roots are of the same order of magnitude and 
arranged in the same sequence us the lengths of stalks 
and weights of plants. (6) The development of 
chlorophyll for each gram of plant (not dried) is 
greatest under vitaglass and decreases in the sequence 
of ordinary window glass, blue and amber filters. 

A comparison of these biological results with the 
data regarding the percentages of various types of 
solar radiation transmitted to the plants indicates that 
the growth is greater under either the longer or 
shorter wave-lengths of sunlight than it is under the 
fun complement (practically) of sunlight. The infra¬ 
red transmissions of the four filters are comparable, 
therefore this region of solar radiation does not ap¬ 
pear to be the controlling factor. Furthermore, the 
growth under amber or blue filters, which transmit 
from 30 to 40 per cent, only of the visible portion 
of suuligbt, is greater than under vitaglass or ordi¬ 
nary window glass which transmit about 90 per cent, 
of the incident visible light. The growth is greater, 
therefore, under a portion of solar radiation than it 


is under the full eomphnnent of ganlight. A spedftro- 
photometric study of the amber and blue filters abows 
that there is a relatively small transmission of energy 
in the green region of the spectrum. The inferenoe 
(which is substantiated quite definitely by the experi¬ 
ments under the group of seven Corning glass filters) 
may be drawn that the green region of the solar 
spectrum, which is the region of maximal energy of 
sunlight, is inhibitory in character so far as growth is 
concerned. Or we may say that the infra-red and red 
regions of sunlight, at one end of the spectrum, and 
the blue, violet and ultra-violet at the other extreme 
of the solar spectrum, are vital and stimulating to 
growth. The development of chlorophyll, however, is 
practically the same under the amber or blue filters 
but is greatest under vitaglass or ordinary window 
glass. From these experiments, in which wo have 
used vitaglass, window glass, blue and amber filters, 
it can not be stated, however, whether or not the de¬ 
velopment of chlorophyll is dependent on the total 
quantity of energy transmitted by the filters or on the 
quality (presence or absence of certain wave-lengths) 
of the incident radiant energy. 

Effects produced under spectral filters transmitting 
chiefly one quality only of radiant energy. —In order 
to limit more narrowly the quality and quantity of 
solar radiation incident on any group of seeds or 
plants we have used a set of special filters^ which 
transmit only ultra-violet, violet, blue, green, yellow, 
red and infra-red rays respectively. 

Our results indicate that: (1) The number of ger¬ 
minations is greatest under the infra-red and ultra¬ 
violet portions of simlight and least under the green 
region. (2) The average height of stalks is greatest 
in the infra-red and red regions at the one extremity 
of the solar spectrum and in the violet and ultra¬ 
violet portions at the other extremity of the spectrum, 
and least,,under the green and heat-absorbing filter;. 
(3) 'jLue average weight of plant follows the same 
sequence as stated with reference to the average height 
of stalks. (4) The development of chlorophyll is 
greatest under the green portion of the spectrum and 
least under the infra-red and ultra-violet radiations. 

A comparison of data relative to the quality ^tid 
quantity of incident energy with the biological effects 
observed shows that a proportionately small per¬ 
centage of ultra-violet light (since the ultra-violet 
content of sunlight is about 10 per cent, only, the 
visible 15 per cent, and the infra-red 75 per cent.) 
is as efficacious as the infra-red rays, if not more ao, 
in stimulating and promoting germination and growth. 

These observations are substantiated further by the 
results obtained by Sheard and Johnson on Ihe 
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in abotrM potentials and onrrents prodneed 
in plants by various radiant energy. In 

tlieir e3q>eiiznente it was found that marked obanges 
in potential differenees (voltage) were produced by 
nltra-violet and infra-red radiations and that the 
electric currents obtained in leaves, when an external 
but constant electromotive force was impressed, were 
increased by both these types of radiant energy. 
Furthermore, these changes in potential differences 
between the base and the tip of leaves were found to 
be associated very definitely with the phenomenon of 
growth. No changes in potential differences or in 
electric currents were produced by the visible portions 
of sunlight or various artificial sources of radiation. 

The development of chlorophyll is dependent chiefiy 
on the quality of tlie incident radiant energy, namely, 
the energy in the green region of the visible spectrum. 
Little chlorophyll is found in plants grown under 
filters which transmit infra-red or ultra-violet rays 
only. A tiompariaon of the energy of the incident 
light transmitted by these filters and measured with 
thermopiles shows that a transmission of 6 per cent, 
of the green region (through a green filter) produces 
a greater amount of chlorophyll for each gram of 
plant than is produced by a transmission of 40 per 
cent, of energy in the yellow or red regions of solar 
radiation obtained through yellow and red filters. 

Conclusions 

(1) The ultra-violet and infra-red portions of sun¬ 
light ore atimuiating to germination and enhance 
growth and development. 

(2) The green portion of the solar spectrum, which 
is its region of maximal energy, is inhibitory to the 
processes of germination and growth. 

(3) The development of chlorophyll is enhanced 
tmder the yellowish-green, green and greeniah-bluo 
i^ions of the speetrum. 

(4) The least development of chlorophyll occurs 
under the ultra-violet and infra-red portions of the 
spectrum. 

Chablss Sheiaiu), 
OsX>ROB M. Hioqinb, 
William I. Foster 

I>xvisiox or Phtszos and Biofhvsical Ekseaocu and 
Division or ExwatiMJENTAL pATHOLoqr and SuROERy, 
Mayo Foundation, Booaxsrza, Minnesota 

SOME PRACTICAL RESULTS OF AN X-RAY 
ANALYSIS OF COTTON FIBERS 

WttHiN it haa been known for some time that cotton 
fibers yield a typical eeUalose X-ray diffraction pat- 
wn, eoxnparativdy little work has been don© with 
Hds material. The explanation of this lies in the 
that in ramie fibers, for example, there is a much 


more perfect orientation of the colloidal mieeUee 
parallel to the fiber axis than is true in cotton, which 
appears to have a spiral arrangement, Ramie jBbers 
have, therefore, been practically exclusively used in 
the brilliant X-ray work which has led to a final 
analysis of the crystalline port of cellulose. It is 
now definitely known that cellulose belongs to the 
monoclinic system and that the unit cell dimensions 
derived from X-ray patterns are: a = 8.3, h = 7.9, 
c = 10.3 A.U. The lost named is the identity period 
along the fiber axis, with a monoclinio angle 0 = 84**. 
This small unit cell contains four groups. 

It has been further demonstrated that cellulose is built 
from long primary valence chains of the dehydrated 
glucose molecules and that a bundle of these long 
chains constitutes the colloid micelle or crystal grain. 
The measurement of the breadth of the X-ray diffrac¬ 
tion interferences has proved that in various samples 
the length of the micelles, which is the same as the 
length of the primary valence chains, lies between 
150 and 500 A.U., and that the crosa-scotion dimension 
of the micelle, which is detei-mincd by the number of 
ehains in a bundle, lies between 20 and 50 A.U. 

It is this complete structure of cellulose which 
enables explanation of the physical and chemical 
properties of cellulose fibers. Up to the present time 
all the X-ray work has been devoted to fundamental 
studies of cellulose and practically nothing has been 
done in the practical sense of following growth or in 
classifying fibers of a particular kind. In the X-ray 
laboratory of the University of Illinois extensive in¬ 
dependent and cooperative studies are in progress on 
wood and on cotton fibers. The first results in com¬ 
parative studies of cotton fibers have been so promis¬ 
ing and have so far exceeded the expectations that it 
has seemed wise to report in a preliminary note these 
findings on structural changes during growth and on 
classification of mature fibers. 

A series of developmental stages of the fibers of 
Qossypium hirsutum representing growth intervals of 
eighteen, twenty-one, thirty-five and fifty days re¬ 
spectively have been studied thus far, by means of 
the diflfraction method, utilizing the copper Ka radia¬ 
tion, the pinhold method and a bundle of parallel 
fibers 08 the specimen. The eighteen- and twenty-one- 
day aamples represent the period of elongation in 
fiber growth. The thirty-five-day sample represents 
the early stages of wall thickening and the fifty-day 
sample the mature fiber at the close of its period of 
wall formation. The diffraction patterns for the four 
sampleB show a remarkable progression. In all oases 
the patterns indicate a crystalline condition which, 
however, is progressively more perfect with age. The 
eighteen-day sample pattern is distinguished by very 
broad end continuous rings indicating random orien- 
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tation. The principal diffraction ring has a diameter 
of 4.05 cm. There is no evidence whatsoever of tme 
fibering. The twenty-one-day sample pattern also 
shows continuous diffraction rings but those are 
sharper, indicating larger micellar size, that is, longer 
chains, and the diameter of the principal diffraction 
ring is 4.25 cm. The thirty-five-day sample pattern 
shows for the first time definite evidences of preferred 
orientation as indicated by greater intensity of the 
diffraction rings on the equator as compared with 
the poles of the pattern. The fibering, however, is 
still imperfect. The diameter of the principal diffrac¬ 
tion ring is 4.50 cm. Finally, in the mature fifty-day 
fiber the pattern indicates the maximum degree of 
prefori'ed orientation, the sharpest and narrowest 
diffraction maxima, indicating the final size of the 
micelles and a diameter of the principal diffraction 
ring of 4.60 cm. There has been thus a progression 
in these samples in fibering, in micellar size indicated 
by diffraction breadth and in the actual crystal unit 
cell dimensions as indicated by the interference ring 
diameters. The dimensions are largest for the young¬ 
est sample. This seems to indicate, therefore, a con¬ 
dition of intra-mice liar swelling or of the fact that 
the primary valence chains are not oriented within 
the colloidal particle in a perfectly parallel fashion. 
It may also mean that the crystalline substance is not 
yet true cellulose. As the sample ages the diffraction 
ring increases in diameter, which means that the unit 
cell dimensions decrease until in the mature fiber the 
dimensions for ordinary cellulose are reached. It is 
evident that preferred orientation occurs some time 
between the twenty-first and thirty-fifth day, probably 
quite sharply. Further tests are now being made 
with samples showing finer gradation in growth. 

Another series of samples of mature cotton fibers 
showing markedly different physical properties has 
been subjected to X-ray analysis and here again the 
diffraction patterns are equally striking in their dif¬ 
ferences. The samples consisted of a cotton of high 
quality, one whose fiber quality had apparently been 
lowered by adverse developmental conditions and a 
third which represented an inferior variety. In all 
three cases the diffraction rings have exactly the same 
measuremente corresponding to true cellulose. The 
differences lie, first, in the degree of preferred orien¬ 
tation, and secondly, in the sharpness of the interfer¬ 
ence maxima. There is a marked difference in the 
degree of fibering which is maximum in the case of 
the first sample and minimum in the third. For 
example, the cords of the arcs on the diffraction rings 
produced by fibering have the following lengths: 
first, 2.8 cm; second, 3.25 cm; third, 3.8 cm. This 
gradation is exactly the same as that displayed by 
the qualitative differentiation. Furthermore, an ex¬ 


amination of the sharpness of interferences indicates 
that the chain lengths in the colloidal micelles are 
greatest in the first sample and least in the third. 
Therefore, satisfactory physical properties are un¬ 
questionably connected with colloidal size greater than 
a critical value and in the host possible arrangement 
of these micelles with respect to the fiber axis itself. 
While these samples represent perhaps extreme con¬ 
ditions it seems very probable that it will be possible 
to classify cotton within much narrower limits and 
that the X-ray niethod will, therefore, prove an in¬ 
dispensable new tool both for specification and re¬ 
search in the cotton industry. A continuation of 
these studies in a quantitative manner is in progress. 

George L. Clark: 

Luot W. Pickett 

DfipAttrMENT or Chemistey, 

University or Illinois 

Wanda K. Farr 
Division or Cotton Marketing, 

U. S. Department or Agriculture, 

Bureau or Agricultural Economics 
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THE SCIENTIFIC VERSUS THE PHILOSOPHIC 
APPROACH TO THE NOVEL PROBLEM* 

By ProfeiBor TRUMAN L. KELLEY 

STANFORD UNIVERSITY 


It haa been common to differentiate between 
BOienoe and philosophy, crediting the former with 
reliance upon facts and a kinship with data and the 
latter with a trust in logic and an affinity for the 
pure and ethereal verities of the mind. The expres¬ 
sion “science proves^’ carries a very different con- 
no^tation from ''philosophy establishes/' If it is held 
that “scieiioe proves” by a sound process, but one 
that is different from a second sound process whereby 
"philosophy establishes,” I assert that the contention 
is wrong. The thesis of this paper is that there is 
but One method tending to establish truth in the 
Worid of phonamena. This issue con be reduced to 

.t Addrsw of the retiriiig vice-presidont of Section Q— 
Ajenerioan Association for the Advancement 
^ Peeembor, 1020. A part of this address in 

form was tot given before Phi Delta Kappa, 


that of the places of data and of judgment in reach¬ 
ing decisions in the ordinary affairs of life. I believe 
you will all agree that if “science proves” data cer¬ 
tainly are involved, and if “philosophy cstabliahes” 
certainly there is a mind at work, but neither data 
nor the mind can operate alone. To draw a crude, 
though, I trust, not inaccurate parallel, we can say 
that life in the biological sense is the interaction of 
the atmosphere with the soil. Call the soil “data,” 
the atmosphere “mind,” then life is “fruitful thought” 
—the interaction of the two. Dust does not burgeon 
upon the surface of the moon or even fly into tor¬ 
nadoes, for there is no wind to stir it, and an atmos¬ 
phere does not swirl in spfiuse where there is no dust 
or other gravitational field to hold it. We can not 
think without facts, even though we may have facts 
without thinking. No person or organization can 
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operate without data, «.e,, phenomena of life which 
are at least; to a degree measurable and varLQable. 

Of course, 1 can not prove that the soil on the 
moon does not burst into bloom, much as I may 
believe it. The scientific accuiiicy of that statement 
is not the point, so grant it for the sake of the illus< 
tratiou. Therefore let us investigate in greater detail 
the part data or measurable items of knowledge play 
in careful thinking. Any statistic or objective mea¬ 
surement which fits into any classification scheme 
whatever, has meaning, is such a bit of sys¬ 
tematized knowledge. In addition to this there are 
novel items, meaningless at the initial moment, but 
quickly given meaning by the interpreting mind, 
in short, their novelty disappears and they present 
themselves as systematized knowledge. Starting with 
j,the novel element in an experience we find it quickly 
taking on the common feature, or statistic, character¬ 
istic. Now let us start with the statistic mid see if 
it migrates, in the mind that apprehends it, toward 
the novel. The objective measurement once gotten is 
used, and the specific w^ay in which it is used is the 
matter of importance to us- 

Let mo picture a situation in which the measure¬ 
ment has apparently taken the place of judgment in 
order to raise the question of the place of judgment 
on the one hand and of the measurement upon the 
other. The activities of the train dispatcher serve 
our purpose. He receives over the wire information 
as to the place and rate of movement of the various 
trains operating within his division. Two trains 
moving in opposite directions upon a single track 
would crash did he not heed the objective measures 
reimrted to him and see that one train takes a siding. 
If the expected communication is slow in coming in 
he must literally long for it, and when it does come 
grasp it with joy and confidence. There is no trace 
of rivalry between his judgment and the facta upon 
which it operates, though these are so potent in the 
mind of the train dispatcher that they may be said to 
dominate the situation. This is so because the execu¬ 
tive, by a full and free exercise of judgment, wills 
to heed and trust the objective measure. Such im¬ 
portance as it has, bus been given to it by an act of 
judgment based upon earlier experience adequately 
scrutinized with very similar measures. Thus we are 
dealing with a scientific aonclusion—one impregnated 
with human judgment and not devoid of it. Because 
of this science can never bo exact, because it is never 
free of the element of human appraisal. 

Let us carry this thought over into school life. A 
third-grade child is given an ABC reading test and 
secures a score of 40 on it. It is also known that 
the average score on this test for all pupils of the 
third grade in which this child is boated is 30 and 


that the average for the fourth grade is 40. What 
will the school executive do in this situation f Pro¬ 
mote the child one term, promote him two terms, keep 
him where he is or demote himf The mere figures 
that I have given do not answer the question. Surely 
it is inconceivable that the few facts given, unsupple- 
mented by important other facts and unoperated upon 
by human judgment, do adequately answer a question 
of promotion. They can not in theiuselvea be suffi¬ 
cient, and teachers and principals should so affirm. 
Such objective facts should affect a teacher’s or prin- 
cipaPs judgment, which is the ultimate arbiter, only 
in so far as the teacher or principal asserts it reason¬ 
able that they sliould. There are a number of things 
that sliould opeiate in the building up of a conviction 
of trust or distrust of the ABC reading test scores. 
First, i.s the agreement, in one’s experience, between 
the test scores and ability of pupils as othei'wise 
ascertained. Second—as pertinent to the individual 
case—is any accessory information about the pupil 
that may be available. Third, is the confidence one 
places m the sponsors and criti<!S of the test (authors 
and others). And fourth, and ordinarily by far the 
least important, is the confidence one places in the 
test as a result of a perusal of the test items. As a 
result of these investigations one gives little or great 
heed to the test score. 

The point is that it is the executive that gives to 
the score such importance as it has. If, in his best 
judgment, based upon all the facts that he has been 
able to muster, the test is not entitled to an important 
position in determining promotion, then, in the execu¬ 
tive channel that determines promotion, it does not 
and it should not hold an important position. Per¬ 
haps some of you disagree with my statement that 
under these conditions the teat ‘‘should not” hold an 
important place. You may say, “Suppose the teat is 
intrinsically an excellent one, then it should held a 
hifob position even though the executive is unaware 
of its genuine merit.” 1 disagree with this view, for 
the executive should be the responsible party in the 
matter and personally held to account for any mis¬ 
takes. We may hope that it will always be impos¬ 
sible to shift the onus of poor Glassification to so 
inanimate a thing as a score on a test. 

Unless the executive looks upon the test score as a 
friendly and serviceable item of information for his 
own understanding of the child he should not use it. 
If you are a teacher and learn that little Bessie Jozies 
has weak eyes you will place her in a favorable seat. 
You are glad that you have this information. As a 
result of it you and Bessie are better friendBr—you a 
better teacher and she a better pupil. The measure 
of Bessie’s eyesight is a friendly fact because you 
know its implications and it does not mislead yau. 



ILUtOB n, 19B0] 


SCIENCE 


297 


Test scores which do not mislead bold the same pos> 
sibilitj, making for mutual understanding and friend¬ 
ship between teacher and pupil. 

It has been my pleasant duty to test many children. 
Time and again I have hod before me scores for some 
child upon tests in which I knew from long experi- 
enoe a certain conddcnce could be placed, and I have 
literally longed to meet the child iu person. Trusting 
the test scores, not implicitly but to a degree, I felt 
that I already knew the child, that he was a friend of 
mine, and I wanted to know him still better—to know 
wherein the tests had not been quite fair to him and 
still more to know those reaches of his character 
about which the tost scores had been annoyingly 
silent. 

Treated in this manner the test score is never a 
substitute for judgment. It is merely an aid in 
making judgments. It never delimits character, 
capacity or achievement. It merely helps in the 
understanding of certain limited portions of these 
things. It should never circumscribe one’s field of 
effort to iinderstand. While illuminating a limited 
field it should challenge one to explore the reaches ol‘ 
mental life that stretch beyond. 

Suppose a man possesses a small rowboat enabling 
him to explore the ocean throughout a radius of 
twenty miles. This does not decrease his knowledge 
of the ocean entire. On the contrary, it challenges 
him to get a ship and move out further and to listen 
to what travelers have to say and to appraise their 
tales with a sounder judgment. Just so should the 
information given by one good achievement or men¬ 
tal test enrich one's consciousness of and interest in 
the subject’s life entire. 

Certain opponents of objective mental measurt^s 
assert that tests have a deadening influence upon the 
curriculum by tending to limit teaching to the narrow 
fields represented by the tests themselves. This may 
be so if one becomes so enamored of the test that 
he loses sight of the child tested. 1 fear there are such 
people. I would criticize them, not the instrument 
they use. In an earlier generation such people were 
fetish worshipers. Some talisman, some rabbit’s foot, 
some hocuB'pocuB answered every need. If a storm 
arose at sea, abracadabra stilled the waters; if a child 
was sick, abracadabra allayed the fever; if a male 
heir was desired, abracadabra turned the trick. Su 
to-day, in a somewhat refined manner, we find the 
believers in the alpha-omega omnibus test. It tells 
what ia good for backward babies; it clears the 
fevered brow of the dean when the rough-house 
wwdies walk the carpet; it sheds a great white light 
When college recommendations ore called for, and it 
docs a aeore of other things as well. You can pick 
out the modern measurement fetisher by the multitude 


of widely different things which the test of his choice 
will do for him. 

K a test is in truth a good test it is good for some¬ 
thing, not everything. Do we find in any other field 
of scientific endeavor an instniment that Ls good for 
everything t Thermometers measure temperature^ 
barometers pressure, ammeters electrical current, and 
so it goes. As a thermometer an ammeter is a total 
failure. 

I believe that we should approach any mental, 
measure devised with the idea that its field of utility 
is limited, but 1 would be the last to attempt to 
limit the field by a priori considerations. We must 
by careful trial determine the limits of utility. If 
we find that they are broad let us keep the instru¬ 
ment with its broad implications. This is not fetish 
worship—it is knowledge. My criticism is of those 
who extend the field of application without knowl¬ 
edge. It should be obvious to every one that, as with 
every other scientific instrument, the judicious use 
of a test is something achieved only after careful 
study and much experience. Be confident that the 
process can not be shortened. Recently a student 
registered in my beginning class in measurewient called 
me to task for dealing with averages, medians, age 
and grade norms when all she wanted was to know 
how to use tests in vocational counseling. 

Though my remarks suggest a limit to the field of 
utility of objective measures 1 hope they also show 
the reality of the value of such measures. The score 
of an individual docs not operate of its own accord, 
but only via the mind of an executive who concludes 
that the case in question properly falls in the class 
wherein such scores are useful. I have taken much 
time to make this point, but 1 believe it is funda¬ 
mental and, unfortunately, sometimes overlooked. 
No matter how well fortified by a long post history 
a certain type of measurement may be, it must take 
on the characteristics of a novel event in order to be 
properly interpreted in a new situation. The breadth 
of view and caution demanded of the teat devotee 
is of the same order as that demanded of any scientist 
working with specialized measurements of any sort. 

To generalize; It matters not whether we think of 
the interpreting individual as viewing all the elements 
in the case as novel or as viewing all the elements as 
lying within his organized knowledge. Whatever the 
view, the so-called novel or the so-called old elements 
all call for the same critical appraisal. If the ele¬ 
ments felt to be novel are not subsumed under some 
existing-in-the-mind system, terror, or the taking-a- 
chanoe type of decision, results, and if the elements 
felt to be old are subsumed under an old system with¬ 
out a new and specific vindicating judgment there 
results a decision oharaoterized by formality and lank 
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of adaptability. The adequate montat pioeesa, 
whether that of philosopher or of scientist, sonitimses 
the felt old and the felt new as though each were 
both old and new. 

Ordinarily a decision, though made in the light of 
an esecutiWs entire expeiienoe, must be promptly 
made and can not wait to be veriiied by a time-con¬ 
suming study. Herein we may look for a difference 
between the philosophic and the scientific mental 
process. 1 will quote the distinction that Dr. KO-^ 
Patrick draws in this connection.^ He states that 
science ordinarily postulates the question, ‘*If I do 
this what will happen/^ but that philosophy can not 
wait to see what will happen. He says, “Philosophy 
in contrast faces a situation of necessary action. . . . 
Note that any situation confronting is actual and 
must be met, and that any choice or course whatever, 
including refusal to act, is an answer which carries 
with it its appropriate harvest of consequences. Phi¬ 
losophy then asks, ^In the light of ail this what shall 
I do V ” I believe that Dr. Kilpatrick has here stated 
the essential difference between science and philosophy 
—other difTerenoes follow therefrom. Philosophy is 
willing to attack any problem, any time, anywhere, 
and give an immediate answer. Science is not. I 
would not cite this as to the credit of either the one 
or the other, but do cite it with Kilpatrick and 
Dewey^ as a difference of great moment. 

The philosophic question, “In the light of all this 
what shall I do 7’^ may be paraphrased without in¬ 
accuracy as, “In the ignorance as to consequences 
that enshrouds me, what shall I dot” for, of course, 
the “appropriate harvosP' is not known at the time 
the decision and resulting act is made. The philo¬ 
sophic answer to an issue is, “Do something and the 
best you while the scientific answer is, “If in 

doubt delay decision and investigate.’* Each proce¬ 
dure has its place in this life, this hurly-burly in 
infinite time. It is something of a travesty upon 
the mind of man that it is philosophy, sometimes 
thought of as the enduring, that responds to the hurly- 
burly, and it is science, changing science, that seeks 
to be judged by the standards of the permanent. Let 
us note some of the consequences of these outlooks. 

The scientist procrastinates decisions, is other 
worldly, is of little aid in time of stress. He func¬ 
tions where deliberation and experimentation are pos¬ 
sible, and his method is that of experimental analysis, 
synthesis and verification. On the other hand, the 
philosopher provides an almost immediate solution. 

ooonseJs in times of stress and rides every emer- 

s W. H. Kilpatrick, ^^The Belations of Philosophy and 
IBkiienee in the Study of Education,** School and Society^ 
BO: BJMB, July IS, im 
s Bee finpatrick, (o& oil. 


because logical only and not experimental, And iziadoN. 
quate, but much synthesis. Knowing that he has a 
unique situation to deal with he makes much of 
tegrations**' and “total situatious.’' His total piotarSi 
to which he reacts, may be grossly at varianoe with 
the real^ total situation present, but of this he knows 
nothing because no experimental synthesis of factors 
has been made. 

The statement that® “the [philosophical] effort is, 
as far as may be possible, to find a course of action 
which will save all the interests, which will integrate 
all into one course of action that best saves aU** is 
also an excellent statement of the purpose of multiple 
correlation and of any scientific attempt to explain 
total outcomes. Though science moves more slowly 
and with greater assurance here, not being free to 
synthesize except as experimentation gives warrant, 
still it moves with the same purpose as does philoso¬ 
phy. In connection with this issue Dr. Kilpatrick 
implies that science deals only with parts of situa¬ 
tions, while philosophy deals with them entire. Now 
there is no logic that deals with wholes os wholes. H 
a problem case involving a cross-eyed, untrustworthy, 
brilliant, crippled, butcher’s boy presents itself, what 
technique can treat this as a whole and without 
analysis f A logical or experimental aualyam must 
bo incorporated in any reasonable attempt to arrive 
at a solution of the total problem. How will you 
ever get the case referred to the oculist and how, 
unless there is analysis, will you ever get the coopera¬ 
tion of the father unless you call upon the butcher, 
etc.! Philosophy at its best must involve very de¬ 
tailed logical analysis followed by equally careful 
synthesis. As practiced, and, one would think, even 
advocated by Dr. Bode* in his recent work “Conflict¬ 
ing Pnqrchologies of Learning,” the chief ezapbasis 
sho/id be upon synthesis. Now experimental adeneO, 
or that which involves the checking of an hypothesis 
against an outcome, depends upon analysis as a major 
feature in the process of arriving at the truth. Why 
is there a short-circuiting of this step in the philo¬ 
sophic approach f Perhaps a parable is in order. 

There was once a very wise man who put a cat in 
a box with mice outside, and every time the eat 
scratched its ear, lo and behold, the box opened, the 
cat jumped oat, and the one mouse caught tasted good. 
As time went on the ear-scratch movement decreased, 
almost to the vanishing point, but the jump through 

4 Heauing, of course, not some ''thing in itself,** but 
a thing as conceived to mdst after very careful dui^« 
in an ultimate sense can have iiossisuttfle^4.s*^ 
verifiable, meaning. 

sKllpairti toe. cH. 

eBo;^ H. ''Oewflicting Fiycludogiei 




tte 4aor pmiimid to followed by some plaintive 
aqneakf ^*3^be brave eat oaugbt me/’ The aad part 
of the tale is that the cat never learned that the wise 
man had so fixed things that in general the more effi' 
oient the ear scratch the bigger the mouse caught^ for 
any squeak nearly convulsed him with joy. 

Is philosophy satisfied with any outcome t Dr. 
Eitpatrick' thinks not, but upon this point I fail to 
follow him. He writes; ‘^having answered, philoso¬ 
phy awaits the outcome to test the validity of its 
answer as truly as does science.’’ How can philosophy 
await the ontoome as truly as does science 1 The 
philosophical act must be terminated at some time, 
just as must the scientific, and, as previously pointed 
out, philosophy can not wait—no, its act is terminated 
when conduct eommenoos. Let me give a case which 
might easily have grown out of the philosophy of but 
a few generations ago. Suppose that philosophy con¬ 
cludes that bleeding is good for anemia, a vein is cut 
and the patient dies, then sorely philosophy is to be 
charged with the death. No spiritual apology will 
convince a regretful wraith that the philosophic act 
is still in process. True, had the case been given to 
science she might have shirked the task, pleaded 
ignorance and kept her hands off and said, 
philosophy have the credit.” While admitting this 
penchant of science to procrastinate, still, when a 
judgment, whether scientific or philosophical, is 
passed resulting in decisive conduct the problem as 
originally set is terminated. 1 must conclude that 
philosophy does not await outcomes—it acts—whereas 
science does await the outcomes of its experimental 
set-ups before it acts in the non-ezperimental, or 
important, life situation. If we run through the steps 
in the complete act of thought, much as given by 
John Dewey,^ except that I have added a final step, 
number 8, we can clearly locate a difference between 
philosophic and scientific thinking. The steps are: 

A felt difficulty. 

2. A definition of the difficulty. 

3. A tentative solution. 

4. A mental elaboration of the solution, leading to 

a* Additional tentative solutions and elaborations, 
if felt necessary, finally leading to 

5. The belief that the solution is all right 

fi. An experimental verifioation, 

7. An appraisal of the experimental findings leading 

to acceptance of mental solution and a decision 
for immediate conduct, or to rejection and a re¬ 
instatement of a felt difficulty. The process is 
continued until a verified solution which is imme¬ 
diately serviceable is obtained. 

8. A forward look, or mental picturing of future situa- 

tioni to which the present solution is pertinent. 

'Isa.'.nil:' , 


The fint five steps are oommon to philosophy and 
science, but the sixth step, experimental verification, 
requires appreciable time not available to one who 
must act. Science continues and carries through the 
complete act of thought; philosophy does not. The 
distinction here made is refieeted in the difierenoe in 
activity of acknowledged scientists and philosophers. 
A distinotion which 1 have ocoasioxialiy heard calling 
the thinking part of the scientist’s endeavors phUo- 
Sophie and the measurement and manipulative aspects 
scientific is a distinction that would not occur to or 
appeal to a scientist, as it would chop him up into 
unrecognizable parts. There arc three important 
consequences of the difference noted. The pbilosophio 
solution is timely no matter how urgent the problem; 
the philosophic solution is more likely to be wrong 
than tile aeientific, and third, the philosophic forward 
look should be one of misgiving and largely a query. 

My mind reverts to the sad parable of the cat. To 
the philosopher any outcome of his cerebration 
suffices. There is no conceivable method of determin¬ 
ing the real excellence of a proposed course of action 
in a novel situation at the time it is first proposed. 
The pragmatic test is how it actually works out, but 
by the time this test is made the solution given by 
philosophy is long past. We seem to have reached 
the conclusion that the only solution to the urgent 
novel problem is the philosophic one, and that it is 
no solution because its fitness is and must remain 
unknown until it is too late to alter it, i.c., until 
consequences, good or evil, have actually followed. 
In the strictly logical sense that every present 
moment is a novel one and that something immedi¬ 
ately takes place in reaching the next moment, I 
believe that this is true, but do not draw the impor¬ 
tant conclusion that therefore, in immediate problems, 
we should not turn to science, but resign ourselves to 
the unverified speculations of philosophy. 

That these are unverified Dr. Bode appreciates, for 
he says,® "The more we emphasize man’s power to 
shape his own destiny, the more necessary it becomes 
to recognize the possibility that he will make a mesa 
of it.” Though he realizes this his only comfort is 
philosophy, for he writes: 

In any event the problem [of whither we are headed] 
calls for an interpretation a!id organization of values, 
which is not a problem for scientific research, but a prob¬ 
lem of philosophy. It is not a problem for science 
because it is not a problem that lends itself to the appli¬ 
cation of scientific technique. The scientist has his own 
special devices for collecting and interpreting data, but 
these devices prove inadequate when the situation calls 
for a recreating or reinterpreting of old values and old 
ideila. ... If the foregoing discussion is correct, then 

SBode^ qp. eit,, p. 300. 
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most of the induatr^ called the '^sclentlflc determination 
of objectives ’ ’ is on a par with catching birds by patting 
salt on their tails. 

With this I utterly disagree, for the problem of 
our educational and social ideals is not a problem 
that must be solved upon the moment. If so solved 
it would be unsatisfactory even to the philosopher, 
for to-morrow brings another moment. Far better 
that a year, a decade, in some matters a generation, 
be spent in detennining educational and social objec¬ 
tives and techniques found by trial to be in lino with 
past progress than that we ^‘settle” the problem by 
speculation. If one asserts that what constitutes 
“past progress’^ is beyond comprehension he is in¬ 
deed a pitiable optimist if he nevertheless believes that 
he can define “future progress.We con not settle 
the problem of objectives for long by any method, 
but the ten-year experimental study holds promise of 
fitness and permanence not to be expected in the 
cloistered solution. Philosophically every moment is 
novel and colls for a new interpretation. Practically, 
every moment is surcharged with physical and emo¬ 
tional Boltings that have sprung from the past and 
that have been characteristic of innumerable past 
situations. The novelty of the moment, though real, 
may be insignificant in importance in comparison 
with the non-novel elements that ore present. One 
of the features of the moment is the novelty in the 
organization of non-novel elements. From the view¬ 
point of the gestalter this dominates the situation. 
This is just a point of view and a very unhappy one, 
for it can never be proved, for, according to hypoth¬ 
esis, no two situations are alike, and accordingly a 
testing out and verification is never possible. The 
scientific point of view is to look upon the novel situa¬ 
tion as characterized by certain cue or critical ele¬ 
ments, or critical combinations of elements, which can 
be reinstated. The beauty of this view is that it can 
be proved right or wrong, as the case may be, by 
trial. This view-point has engendered mighty advance 
in the physical and biological sciences, and surely psy¬ 
chological and social advance lies in the same direc¬ 
tion, for only thus is verification of progress possible. 

I have made no distinction between science and phi¬ 
losophy on the basis of remote purpose or ouUook 
and of course subscribe to the idea that a mind-body 
dualism is not necessary to a scientific point of view, 
and also to the idea that there is great need of and 
value in a criticism of historic conceptions. Dr. 
Kilpatrick considers that^® “the need for the oon- 
tinaai criticism of current thought assumptions in the 
light of their wider bearings would of itself, apart 
from all other conaideratious, suffice to give to philoso- 

xo Kilpatrick, loo. oit. 


phizing a permanent place among the higher services 
of thought to man.” The stimulus to evolution con-* 
sequent to this service can hardly be overestimated, 
but is it not above all a service rendered by science t 
From Roger Bacon to Einstein the great cues to a 
criticism of current thought assumptions have come 
from science. Philosophy has tagged along and con¬ 
solidated these scientific salients, but she has not made 
them. Did the score of philosophical interpretations 
of relativity precede or follow the experimental flnd- 
ingst Of course they followed. Did the philosophy 
of Bertrand Bussell instigate companionate marriage 
or did popular interest in it raise an issue that he 
attempted to place in a rational understanding of 
mankind t Undoubtedly it was this latter, and so it 
goes. The intense! and keen, but orbital arguments 
of the middle ages illustrate the value of a criticism 
of current thought assumptions not leavened by new 
scientific facts. That science should be the leader in 
this is inherent in the process of science, for when 
the verification step of experimental science foils to 
yield a check with hypothesis there is, practically 
speaking, an inevitable reexamination of the premises, 
which of course ore merely current thought assump¬ 
tions. There is no comparable cue stimulating the 
questioning of assumptions in philosophy. The jolt 
that sets off the questioning process is from the out¬ 
side—it is unanticipated experience. 

My advocacy of experimental investigation in the 
attack upon problems of social value is because of 
the method of science, not because it is exact. There 
is no “exact science.” A definition of science not 
permitting of error both in the data and in the judg¬ 
ments of human beings who interpret scientific facts 
is of no practical use. While upon this matter of 
error we may say that it is scientific to know that 
there are different degrees of exactness inherent in 
differeilit stages of an argument. Science recognizes 
this time and again when philosophy (as practiced) 
ignores it. Having discarded any thought of exact¬ 
ness in science we can then turn to the important 
idea of the reliability of measures, findings and 
judgments. Philosophy has been slow, to its detri¬ 
ment, in following science in this. Until philosophy 
attaches probable errors to its concepts it will fall 
far short of its possibilities. In recent generations 
it has willingly accepted the findings of its younger 
brother, science, but it should go further and adopt 
concepts of methodology from it also. 

I wonder if there is a conspiracy among philoso¬ 
phers to belittle science and claim its peeuliar merit 
for themselves. Whitehead writes,” ''There will be 

IX Quoted from Dr. Kilpatrick's article. A. N, White- 
head, ‘‘Science and the Modern World,” pp. 60 and 88^ 
1025. 
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acme ftindamental asaamptions which adherenta of 
all the rariant ^sterna within the epoch nncon- 
Bcioniriy presuppose. Such assumptions appear so 
obvious that people do not know what they are as¬ 
suming because no other way of putting things has 
ever occurred to them.” Again, “A civilisation which 
can not break through its current abstractions is 
doomed to sterility after a very limited period of 
progress.” I take these words, not as Whitehead 
meant them, but as a line argument for science. To 
discover errors it only requires that experimental set¬ 
ups involving hypotheses based upon these unknown 
eiTors bo attempted. Then as the attempt fails the 
error is revealed. 

To what fields must science be limited t Specifi¬ 
cally, should some one say that education is outside 
the pale, would he also say the same of law, sociology, 
economies, psychology, biology, geology, chemistry 
and physics f The relationships of physics and those 
of man to man are of th<j same order in conscious¬ 
ness. 1 can not see how one con deny dualism and 
still draw a line in the list just given separating the 
scientific from the non-scientific. If one draws no 
line and concludes that physics can never become a 
science (a little surprise for the physicists) I for one 
shall agree, in the sense that os far in tlie future as 
the mind can dimly perceive physical issues will arise 
for which no scientific answer is available—i.e?., no 
answer experimentally and adequately tested out. In 
the same sense only do I grant that education can 
never become a science. 

Let US sum up the place of philosophy in life and 
specifically in education. It seems to hold an actual 
position which I deem to be different from its legiti¬ 
mate one, so let mo speak of its actual position first. 

I will illustrate by reference to a field with which I 
am familiar—that of test construction. An author 
devises a test of honesty, let us say. He philosophizes 
most amiohoirishly, not failing to consider the ex¬ 
perimental evidence reported upon earlier tests having 
something to do with honesty. He counts his hour or 
two (or ten or twenty, if you like) of armchair agi¬ 
tation as high grade and adequate for the solution of 
the issues. So he publishes his original contribution 
for the use of an expectant world that will no longer 
wait. True, it may be only that fraction of the world 
I'epresented by the author that will no longer wait. 
However, this inability to wait is definitely a part 
of the philosophical attitude that never matures into 
the scientific attitude. The decision by the author 
that his exercises test honesty has been reached by 
peculation in lieu of investigation. Here philosophy 
is merely a makeshift, quite unnecessary, for science, 
my leaser oriticism of it. 

If there ia neoeaaity for pnnnpt action any sort of a 


shift is welcome, so it is not disparaging to say that 
philosophy is the best method for the expeditious 
selection of makeshifts. Surely, excepting habitual 
acts, the majority of the acts of life will fall in this 
class. 

My major criticism is that the teat author, having 
made his speculations and come to his final conclu¬ 
sions, feels very contented with himself—he thinks 
he has done something worth while and of lasting 
value. Unfortunately, as he writes fully and with 
utter sincerity, many of his readers think ho too, and 
thus they also are content and may so remain for 
years if they attempt no experimental verification of 
the test. Philosophy is here the great narcotic, the 
soothing-syrup for author and readers, when in truth 
a gadfly is needed. It has played this role through¬ 
out history and it does so to-day. 

What ia the merit of the philosophical conclusion? 
Because it is a makeshift it has a place—just the 
important and unavoidable place of the expedient. 
Tliink of a forty-niner in his rush to the gold fields 
of Calilomia in his eastern Conestoga wagon, and 
suppose that he break a whiffletreo out in the Nevada 
desei*t. If be is the kind of a man who will not use a 
makeshift and sends back for a new whiffletree, he 
might by some be called a scientist—I would use a 
Joss complimentary term. Whatever he is called would 
not apply for long, for ho would soon bo a scrap 
of dried bones. In this case the solution will not 
wait. The time necessary to carry out the complete 
act of thought, with its step of experimental verifica¬ 
tion, is not present. Something must be done 
promptly, and when done it may be called a philo¬ 
sophic solution. This does not state that it is a 
‘"right” solution, or even a serviceable one. If the 
forty-niner tries to mend his whifiletree with a piece 
of yucca he will probably waste time and increase 
his danger. If he break up his wagon scat and use 
the timber he may pull through. Whatever he does 
has one indubitable merit—that of promptness. There 
is no certain merit iu it on the basis of long-time 
adequacy. This is characteristic of every philosophic 
solution. The scientific solution is, or rather aims 
to be, a more or less permanent solution. The philo¬ 
sophic solution frequently should not even aim to be 
this, for when such is aimed at there is commonly 
time for the try-out step, so that experimental verifi¬ 
cation can enter in and the solution become scientific. 

Problems demanding immediate answers, or at least 
answei-s before adequate investigations can be made, 
will always be with us. We shall always need philoso¬ 
phy. There can be no issue here. Not only so—we 
are going to need it increasingly in the future. If the 
area of a small circle represents scientific knowledge 
its periphery may well represent unsolved issues 



302 


8ClEmM 




whieh^ when first met^ vnll ordinarily demand a pliilo- 
Sophie solution. With the increase of this circle as 
science advances goes an increase in the periphery. I 
neither hope nor look for a decrease in philosophy 
as science advances, but just the reverse. 

We shall need more and above all better philosophy. 
It seems to me that the most adequate philosopher 
will have the following characteristics. He will be a 
man of wide culture, familiar with the arts and 
sciences, with the psychology of man and with the 
ralues of life. He will be an accurate thinker—a 
sound logician—and have an extensive acquaintance 
with the facts and the methods of science. There is 
a peculiar necessity that he be aware of the scientific 
method. This method aims to secure more permanent 
solutions to its problems than does any other. It 
accepts the fact that time and investigation are ueces^ 
sary to this end. Though philosophy acts where 
these things axe impossible the philosopher should 
attempt to parallel in his thinking what the experi¬ 
mentalist does in fact—only so can there be a tolerably 
promising philosophic solution of the problem. 

Lei me illustrate this by a problem which arose 
during the war. It was necessary to select men for 
training as officers. It seemed evident that the best 
selection would depend upon possession by the men 
of certain traits such as mental ability, physical 
stamina, moral courage, cooperativeness, leadership, 
etc. Ratings upon these traits by superior officers 


of men in oamps could be gotten. Tbe problein was 
how to combine them into single gross ratings which 
could be used in the actual selection of men. Tima 
prevented an experimental investigation, so pbiloso* 
phizing had to be appealed to. An experimental 
investigation in which these various trait measurea 
were used to estimate demonstrated success as officers 
would have yielded the weights that should be attached 
to tbe measures separately in order to get the most 
reliable aggregate measures of fitness as officer mate¬ 
rial. In short, the experimental treatment would 
have analysed the data and then combined the separate 
trait scores into the most meaningful total ability 
scores. The concepts of total correlation and of par¬ 
tial correlation (not of course assuming any limited 
type of relationship, as that of linearity, between 
measures) here operate and they alone do operate.. 
No logical treatment not paralleling this can be as 
adequate as one which does parallel it. The more 
completely the pliilosopher parallels in his thinking 
the analysis and synthesis which the experimental 
treatment would yield the better is his philosophical 
solution. The great endeavor of the philosopher here 
should be to ape mentally the steps of science. He 
can not have a technique which is better (omitting 
the time factor) tlian the scientific technique. Just 
the moment that he demonstrably did have acienoe 
would claim it as its own, for true science has no 
fetishes that it clings to in the face of evidence. 
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Introductoey 

As early as 1921, while studying general laws 
underlying physiological and pharmacological reac¬ 
tions, the author conceived the idea of making a com¬ 
parative study of the action of various drugs on 
living plant protoplasm in contrast to animal proto¬ 
plasm. The study of pharmacology, as carried on in 
our medical schools and research institutions, concerns 
itself almost exclusively with the effects of drugs and 
poisons on animals and, strictly speaking, is zoophor- 
macology, just as the study of physiology in the 
same institutions is confined exclusively to the physio¬ 
logical functions of animals, or zoophysiology. There 

iBead before Section N—Medical Sciences, of the 
American Association for the Advancement of Science, 
at the Dos Moines meeting, January 1, 19S0. 


is, however, a very important department of biology 
dealing with plant physiology, to which the name 
phytophyaiology is sometimes applied, and the writer 
was curious to inquire into the effects of drugs and 
poisons on living plants and in this way developed a 
new department of biology, to which the term phyU^ 
pharmacology might be applied. These studies were 
begun with an examination of a number of alkaloids^ 
the most interesting of which happened to be cocaine^ 
and the findings in connection with a study of this 
substance of such importance that they weub 
followed by other studies along novel and unexpected 
lines of experimentation, resulting in important disr 
coveries not only of purely scteitifle value but alaa: 
of pi^tieal worth to patiiologyi 




Tbe of drugs and poioons on plant tissues 

may studied in yarious ways. The author and his 
associates have investigated the effects of various sub- 
Btanoes on the germination of seeds, on the growth 
of roots and stems, on the induenjoe exerted on flow¬ 
ers, the effects on gootropism, on transpiration and 
respiration, the effect on yeast and fungi, on chloro- 
blasts, on protoplasmic streaming, etc. It was soon 
found that a most useful and proftable method of 
making such phytophonuacological studies was the 
employment of seedlings of Lupinua alb^is and ob¬ 
servations on the growth of their roots and stems 
in normal plant-physiological solutions, on the one 
hand, and on solutions of various drugs and poisons 
in the same kind of plant-physiological solutions, on 
the other hand. In this way the author has developed 
a quantitative method of studying the phytophanna- 
cologioal and phytotoxic effects of various chemicals 
which proved to be of great usefulness- 

Studies on Cocaine 

It is well known that the cocaine molecule can be 
easily split by hydrolysis into three components, a 
complicated nitrogenous base known as ecgonin, a 
molecule of benzoic acid and a molecule of metliyl 
alcohol. In previous studies, carried on by Macht 
and various collaborators, the pharmacological effects 
of cocaine, as such, and other products of decomposi¬ 
tion on various animal and animal tissues have been 
investigated, and it was found that the alkaloid co- 
c.aino is very much more toxic for animal protoplasm 
than the products of its decomposition are.* * A 
study, by Macht and Marguerite Livingston, of co¬ 
caine and of ecgonin, sodium benzoate and methyl 
alcohol, individually and in combinations, on living 
plant protoplasm revealed that whereas the alkaloid 
cocaine is extremely toxic for animal protoplasm, it 
is comparatively little toxic for plant protoplasm, as 
much as 2 per cent, cocaine or more being required 
to inhibit the growth of Lupinua dlbua roots com¬ 
pletely. On the other hand, while sodium benzoate, 
one of the products of cocaine hydrolysis, is prac¬ 
tically non-toxic for animal tissues, it was found to 
be extremely toxic for living plant protoplasm, as 
little as 0.007 per cent, completely killing the seed¬ 
lings of tbe same plant.* 

These findings, ^tereating in themselves, revealed 
that plants may be much more sensitive to certain 
than animal protoplasm may be to the same 
dnig^ suggested the idea of employing plant- 
physiological methods fmr the detection and study of 

M Bloom, .droA Intemat Fharmacodynamie 
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certain toxic sobstanoes not demonstrable by ordinary 
zoopharmacological or soophyaiological methods. 
The first extensive study on this subject was oarxied 
on by Macht and Lubin in connection with the poison 
of menstruation. 

SruDiBs ON Menotoxin 

The authors undertook to investigate scientifically 
by experimental methods, accurately controlled, the 
old belief in regard to contagion of menstruating 
women. Studios were made with the serum of women 
during menstrual and intenuenstrual periods, and it 
was clearly demonstrated by phytophonuacological 
methods that such blood serum contained a toxic sub¬ 
stance—“monotoxin”—demonstrable immediately be¬ 
fore the onset of catamenia and during its course, 
which toxin was extremely poisonous for living plant 
protoplasm. The presence of the same menotoxin 
was demonstrated by the authors to be not only in 
the blood serum but also in the saliva, sweat, milk, 
urine, tears and other secretions during the menstrual 
period. By means of phytopharmacological experi¬ 
ments, some idea has also been gained in regard to 
the chemical nature of menotoxin, it being found that 
it is probably in the nature of an oxycholesterin.* 
Later studies by one of the authors, carried on along 
the lines of experimental psychology with albino rats 
in the circular maze, showed that menotoxin affected 
the behavior of such animals, thus throwing some 
light on various psychological disturbances fre¬ 
quently encountered in patients at the time of men¬ 
struation.® 

These studies on the poison or toxin of menstruar 
tion, while interesting in themselves, from the ethno¬ 
logical, physiological, pharmacological and chemical 
points of view, led to a still more important discovery, 
namely, the first demonstration of a toxin in the 
blood in pernicious anemia. 

Studies on Pebnicious Anemia 

While making a routine examination of bloods ob¬ 
tained from clinical laboratories in Johns Hopkins 
Hospital and elsewhere in connection with his studies 
on menotoxin, Macht had an opportunity of examin¬ 
ing a specimen of blood from a man suffeiing with 
pernicious anemia. The serum of this patient was 
found to be extremely toxic for plants as compared 
with normal blood serum. Further studies revealed 
that such a toxic reaction was exhibited by blood 
specimens from every case of pernicious anemia ex¬ 
amined by the author, and furthermore, that such a 
toxicity was not exhibited by specimens of blood 
from other blood diseases such as secondary anemias 

cMmeM and Lubin, Jour, Pharwacol and Esp^, 
88, No. 6; 418-468, 1924. 

f Ilium and Hyndman, JfVoo. 8oc. jfo^per. Biok and 
99 : 898 ^ 9 , 1986 . 
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from various oauses, oarciuoiua, Hodgkin’s disease, 
hemolytic jaundice, myelogenous and lymphatic leuke* 
mias, etc. As a result of such phytophanuuaoologioal 
studies, a contribution was therefore made simulta¬ 
neously to the etiology of pernicious anemia as well 
as to the difterential diagnosis of that dreadful dis¬ 
ease.^ For a number of years, the author has been 
carrying on such diagnostic studies iu doubtful oases 
submitted to him by clinicians from various parts of 
the United States. 

These studies on pernicious anemia furnished a 
quantitative method of evaluating the results of 
various therapeutic procedures employed in its treat¬ 
ment and have led to the discovery of certain very 
valuable therapeutic procedures.® Thus it was found 
that transfusion of blood in pernicious anemia 
patients is of very little value, the tozin being regen¬ 
erated in a few days. Again, it was found by Macht 
and his co work era that the liver treatment of perni¬ 
cious anemia, while being of great usefulness in 
restoring the normal blood picture of the patients, 
does not aifect much the quantity of pernicious 
anemia toxin present in their blood, so that such 
patients invariably have relapses. To use an express 
siou of a German author, the liver treatment im¬ 
proves the ‘‘anemia” but does not de8Ux)y, or affect 
to any great extent, the toxic agent producing the 
disease.® On the other hand, studies carried on by 
the author, at first in the laboratory with blood sera 
in quarts tubes and later on patients, have revealed 
that certain ultra-violet rays greatly diminish and 
even completely destroy the toxin of pernicious 
anemia and, as a result of these experiments per¬ 
formed by Macht and Anderson, it was suggested 
that heliotherapy with ultra-violet rays of wave¬ 
lengths 3130 and 2907 Angstrom units be employed 
in the treatment of pernicious anemia, either alone 
or supplemented by the administration of certain 
photosensitixkig agents and, particularly, of the 
sodium salt of tetra-bromfiuorescein, or eosin. A 
seiies of clinical oases carefully studied in this con¬ 
nection has demonstrated the undoubted value of such 
treatment.^® Furthermore, the author’s findings con¬ 
cerning the toxin of pernicious onexuia and the effects 
of liver treatment have been confirmed by various 
investigators in Europe.^^'^^ 

f Macht, Jour, Vharmacol. and Exper, 'Iherap,, IJ), No, 
1: 461-469, 1926. 

3 Macht, Jour, Araer, Med, Amoo., 89: 763-769, 1927. 

»Jungmaiin, Kiinische Woohenachriftf 7: 441-446, 
1928. 

10 Macht and Anderson, Jour, Pharmacol, and Eosper, 
Therap,, 34, No. 4: 365-389, 1928. 

11 Tscherkes, Proo, Soc, Exper, Biol, and Med,, 26: 
869-871, 1929. 

13 Adler, Siuek and Beimann, Zeitschrift /. Klin, Med^, 
110, No. 3; 309-333, 1929. 


The author wishes to annotmoe, on the present oe- 
caaion, a new set of experiments conducted by him 
in connection with pernicious anemia, namely, on the 
phytophannacological effects of spinal fioid. A large 
number of specimens of human spinal fluid have been 
examined in order to determine the normal toxicity 
of such fluids. Study is now being made of spinal 
fluids from cases of pernicious anemia. Such speci¬ 
mens are rather difficult to obtain, but the observa¬ 
tions so far in hand reveal that spinal fluid of pemi- 
cioos anemia patients is definitely more toxic than 
normal spinal fluid, and this finding may throw light 
on the origin of the spinal lesions and symptoms so 
often encountered in such patients. 

StUDIKS on LBPtttlSY 

The author wishes to auuouuce some interesting 
studies which he has been conducting on the blood 
sera obtained from leprosy patients. Phytophanna¬ 
cological examination of such sera, by Macht’s meth¬ 
ods, on the growth of Lupmu« albiui, has revealed for 
the first time that sucli blood sera contain a very 
powerful toxin, a toxin of even greater potency than 
that of pernicious anemia. This toxin is quite differ¬ 
ent from that of pernicious anemia in respect to the 
effects of ultra-violet rays. Whereas ultra-violet rays 
destroy the toxin of pernicious anemia, they do not 
affect, to any appreciable extent, the toxin of leprosy. 
A comparative study has been carried on by the 
author on the blood serum of leprosy, on the one 
hand, and two diseases which simulate it in certain 
respects, on the other. These diseases are tuberculosis 
and syphilis. The author wishes to announce in this 
place the results of these studies. A large series of 
experiments reveals that the sera of tuberculosis and 
syphilis ore both even less toxic than normal blood 
serum, whereas the serum of leprosy exhibits on ex¬ 
treme toxicity. Thus, by means of a phytotorc or 
ph^ topharmacological test, it has been our good for¬ 
tune to contribute to some extent not only to the 
question of the etiology of leprosy but also to its 
differential diagnosis from syphilis and tuberculosis 
(Table I). 

In view of the interesting findings obtained by the 
author in connection with the liver treatment on the 
blood of pernicious anemia, it was deemed of interest 
to study phytophannaoologicolly the effects of certain 
chemotherapeutic agents on the toxin of leprosy. 
All these studies were carried on in the author’s labo¬ 
ratory on sera of leprosy patients sent to him 
through the courtesy of medical men in the field, to 
whom grateful acknowledgment is due. In this con¬ 
nection, the author wishes to make an announcement 
of certain very interesting findings. Studies wots 
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TABLE I 

COMPARATXVK TABLS OF BlOOD SeRA 


Average Effect of 

Kind of blood of no. of PhTtotoxic ultra-violet 
serum coses ^dex irradiation 


Normal human . 

100 

Per cent. 
72 

no effect 

Menstrual . 

50 

61 

more toxic 

Peruiciouz anemia 

48 

44 

detoxification 

Pemphigus . 

18 

54 

slightly less toxic 

Leprosy . 

22 

47 

not detoxified 

Tuberculosis . 

27 

78 

no change 

Syiibilis .. 

20 

81 

no change 


made on leprosy sera with and without the admixture 
of dilute solutions of extracts of chaulmoogra oil or 
its esters, care being taken to make aU conceivable 
controls and checks in regard to the effect of chaul¬ 
moogra oil and its esters alone on living plant proto¬ 
plasm. It was found that chaulmoogra oil and its 
esters exerted a truly chemotherapeutic detoxifying 
effect on the toxin of leprosy, whatever it may be. 
The author is happy to announce, furthermore, that 
through the courtesy of Professor R, Chopra, of 
the School of Tropical Medicine, Calcutta, India, he 
examined a series of blood sera from both treated and 
untreated leprosy patients, and the findings in toxicity 
in these cases agreed with the laboratory findings in 
Baltimore. The untreated cases showed the greatest 

TABLE II 

CUATTLMOOGBA EXPXtUMEKTS 


Phy to toxic 
index 


I. Leprosy Blood A (India) Per cont. 

1. Serum, 1 per cent,, alone in Shive. 41) 

2. Serum, 1 per cent., alone in Sbive, 

irradiated with quartz lamp.. 45 

8. Chaulmoogra ester alone in Shive. 73 

4. Serum, 1 per coni., plus chaul¬ 
moogra ester in Shive. 71 

H. Leprosy Blood B (America) 

1. Serum, 1 per cent,, alone in Shive. 68 

2. Serum, 1 per cent., alone in Shive, 

irradiated with quartz lamp. 58 

3. Ohaolinoogra oil alone in Shive. 78 

4. Senun, 1 per cent., plua chaul* 

moogra oil in Shive... SO 

Wl. PernleloM Anemia Blood 

1. Serum, 1 per cent., alone in Shive. 25 

2. Serum, 1 per cent., plus chaul¬ 

moogra eater in Shive. 24 

3. Serum, 1 per cent., irradiated with 

qnaxta lamp ...... 60 


toxicity; the cases treated with chaulmoogra showed a 
definite decrease in the amount of toxin in their blood, 
thus clinically confirming the findings made in the 
author’s laboratory. Those studies, of course, are of 
a limited nature but it is hoped that they will lead to 
further work on the subject (Table II), 

Studies in Deriiatoix)gt 

The author, in collaboration with Dr. Isaac Pels, a 
dermatologist, has been examining the phytopharma- 
cologicol reactions on sera from all kinds of skin dis¬ 
eases, and such a routine study has led to the discovery 
of another toxin in connection with one more baffling 
disease, namely, the very grave condition known as 
pemphigus. Macht and Pels have succeeded in dem¬ 
onstrating the presence of a toxic substance in the 
blood, as well as in the contents of the bullae, of 
pemphigus patients, which is a contribution to the 
etiology of this hitherto entirely obscure and mis¬ 
understood pathological condition.^” Studies on other 
dermatoses are in progress. 

Studies on Eclampsia 

Eclampsia is one of the gravest pathological com¬ 
plications of pregnancy and puerperium. Various 
theories concerning its causation have been advanced, 
the most popular being that which regards it as a 
toxemia. This theory, however, is not generally 
accepted because no toxin has hitherto been demon¬ 
strable in all the clinical and chemi(uil studies of 
eclamptic patients that have been made. Even trans¬ 
fusions of eclamptic blood into other animals fail to 
produce the disease. A new conception regarding 
eclampsia, which differs from the old toxemia theory, 
has recently been advanced by Zanggemoister.^* It 
was interesting, therefore, to inquire whether a toxin 
could be demonstraUid in eclamptic blood by the 
newer phytophormacological methods. Such an in¬ 
vestigation has been undertaken by Macht and Losee, 
and it may be announced in this place that their find¬ 
ings corroborate the newer views concerning the 
etiology of eclampsia. No toxic substance in the 
blood serum of eclamptics could be detected by phyto- 
pharmacological methods. 

ZooGENio versus Phytck^knio Poisons 

Tbe experimental investigations described above 
definitely reveal that certain poisons, or toxins, which 
could not hitherto be detected by chemical, physical 
or by Eoophyaiological and zoopharmacological meth¬ 
ods, could be demonstrated by ph 3 rtapharmacological 

Macht and Pels, Arch. Dermatol, and SpphiloL, 19: 
640-647, 1929. 

Zanggemeiater, ^^Die Lehre der Eklampsie,” Leip¬ 
zig, 1926. 
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Maobt and his covorkers that poisons produeed by 
plants, or phytogenic poisons, are more toxic for ani¬ 
mals than for plants, while poisons elaborated or 
produeed by animals, or zoogenic poisons, ore com¬ 
monly much more toxic for Jiving plant protoplasm 
than for living aninml tissues. A series of investiga¬ 
tions carried on by the writer tends to support this 
view. Macht has examined a large number of alka¬ 
loids, glucosides and other plant products known to 
be extremely poisonous for animals and found them 
to be comparatively very little toxic for living plants. 
On the other hand, he has made studies of various 
drugs and poisons of animal origin and found them 
to bo extremely toxic for living plants. Thus it has 
been found that nicotine, atropine, morphine, aconi- 
tin, gelscmine, homatropine, lobelin, scopolomin and 
ouabain, all very powerful poisons for animals, are 
very little toxic indeed for living seedlings of Lupinus 
albus. On the other hand, studies made with the 
poison of toads, scorpions, spiders and other animals 
were found to be extremely toxic for such living 
seedlings. 

Sthikino £xah2>lss 

To illustrate the difference in phytopharmacological 
reactions between the poisons derived from the plant 
and animal kingdoms, the following may be appro¬ 
priately cited. A comparative study of the active 
principle of the suprarenal gland, known as epineph¬ 
rine, on the one hand, and the alkaloid epbedriDe, in 
many respects resembling the action of epinephrine 
on animals, revealed that, whereas epinephrine was 
very toxic for living plant protoplasm, ephedrine, or 
^‘vegetable epinephrine,” was practically non-toxic 
for it.^^ The drug cantharidin, obtained from the 
Spanish beetle and used to some extent in medicine, 
was compared with a most powerful and deadly 
poison known as ricin, obtained from the shells of 
the castor-oil seed. It was found that ricin was not 
at all toxic for growth of Lupinua albtts in Shive 
solution, whereas cantharidin, in oonoentration of 
1:50,000, killed 

Applying phytopharmacological methods to the 
study of bee virus and extracts of red ants, the 
author sueoeeded in demonstrating conclusively that 
these substances are not irritant by virtue of their 
content in formic acid but that they contain small 
quantities of unknown animal toxms. 

t^Maeht, Arek, /* Path, ti. Phiwmaccd., 148; 

829-836, X920. 

Macht, Prae, Sac, Sitper, Biol and Med,, 86; 698^ 
893, 1988. 


One of thn most interesting studies carried on at 
present by the author is that on snake venoma The 
venoms of cobra, rattlesnake, moccasin and other 
reptiles are being investigated. These x>oiaon6, of 
course, are well known to be extremely deadly for 
man and other animals. A phytopharmacological 
study of such poisons, made by dissolving the dried 
venom in plant-physiological solutions and growing 
various plants in them, reveals that, if anything, 
snake venoms are even more poisonous for living 
plant protoplasm than for animal protoplasm. The 
author is developing a method of quantitatively ex¬ 
pressing the toxicity of these venoms and purposes to 
use it in connection with the study of various anti¬ 
dotes and therapeutic agents employed for snake-bite. 

COXCI/USION 

Thus it will be seen that, starting with a purely 
abstract objective, namely, the comparative study of 
animal and plant protoplasm in respect to their 
reaction to various poisons and chemicals, a number 
of interesting discoveries have been made. These 
studies are of interest not only to the medical man 
but also to the biologist, including the botanist and 
zoologist, on the one hand, and to the chemist, phar¬ 
macologist and pharmacist, on the other. The same 
methods have also been employed by the author for 
comparative studies of all kinds of chemicals, such 
as organic mercurials, preparations of digitalis, etc., 
and have been found very useful. In view of the fact 
that in all such experimental observations, made not 
on one or two individuals but generally on ten living 
plants and sometimes more, an average reading of 
all the measurements is taken, the results obtained are 
eertainiy just as reliable as those gathered from ani¬ 
mal test objects, if not more so. 

The author is quite aware that the subject of phy- 
tophannacology is only in its infancy, that many 
additions and modiQcations in regard to the methods 
of study and even some of the data adduced will cer¬ 
tainly be made, but this is true of all seientiffc inves¬ 
tigation* The results reaped already from his studies 
on menotozin, pemieious anemia, leprosy, pemphigus, 
eriampsia, snake venoms and various aniTnal poisons, 
however, have fully demonstrated a definite value for 
this new line of work and, if these discoveries will 
serve to direct the attention for other investigators to 
the field, he will be more than grateful for having 
had the privilege of contributing what little lay in his 
powm^ to the advancement of experimental science and 
benefit of humanity. It may bo well to cofusta^ 

a quotation from on ancient sage: 

net iaeumbeat on thee to complete ^ 
ibm not absolved', 
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FREDERICK SLATE 

Fbispbuiok Slatx^ professor of physics emeritus, 
University of Calif cm ia, died at his home in Berkeley 
on February 26, at the age of seventy-eight years. 
He was bom in London and o>ame to the United States 
when twelve years of age. He took his bachelor’s de¬ 
gree in 1871 at Brooklyn Polytechnic Institute, after 
which he accepted a position as civil engineer with the 
Northwestern Pacific Hail road. He entered the Uni¬ 
versity of California as a graduate student in 1873, 
becoming graduate assistant in chemistry in 1875 and 
iiLstructor in chemistry in 1876. After two years of 
study in Germany, he returned to the University of 
California in 1879 as superintendent of the physics 
laboratory. On the death of Professor John LeConte 
in 1891 he became head of the department of physics, 
which position ho held until his retirement in 1918. 
The University of California conferred on him the 
degree of LL.D. in 1925. 

Professor Slate was active in gaining recognition 
for scientific courses in the university curriculum and 
the establishment of a College of Natural Science. 
He was dean of this college from 1896 to 1909. Ho 
took on active part, not only in the early development 
of the university, but also in the establishment and 
early growth of the high school system throughout the 
state. His influence was always on the side of solid 
foundations and high standards. His pub)ication.s 
were mainly in the field of mechanics. In the class 
room he possessed to an unusual degree the power of 
clear exposition and the ability to inspire his students 
with the spirit of work. His teaching was marked by 
strong individuality and by the demand for exactness 
in thought and expression. He was a potent inspira¬ 
tion to many. He was a man of great sincerity, 
truthfulness and loyalty. g 

UNrvXEsmr or CALirooNix 

CHRISTINE LADD-^FRANKLIN 

Thb career of Dr* Christine Ladd-Franklin, who 
died on March 6,1930, at the age of eighty-two years, 
was remarkable in several ways. It was remarkable 
for brilllanoy of achievement. Her theory of color 
vision, whether or not it shall be the final word on the 
subject, has certainly done excellent service by hold- 
ing together the most important facts, and by relating 
psychology, physiology and photochemistry, along 
with an evolutional^ conception of the development 
of the color senCe* This theory arose out of her 
study of the theories of Helmholts and Hexing during 
her work in Germany in 1891-^ She pointed out 
defects in each of these rival theories and showed 
how ^ of etneh tovii bo combined into a 


single theory. Her work in symbolic logic, perhaps 
even more brilliant than Umt in color theory, dates 
from even further back, from her early days at the 
Johns Hopkins in 1878-82. Besides these major 
achievements there were several others of interest,, 
especially her discovery with Konig in 1895 of the 
‘‘normal night-blindn<«8 of the fovea,” and her re¬ 
suscitation of the “blue arcs” in 1926, and making 
something of theoretical interest out of this phe¬ 
nomenon. 

One of the most remarkable features of her career 
was her vitality to the last. Her output of publi¬ 
cations, which declined from the time when she was 
about fifty-five, mounted again when she was seventy- 
five. She maintained to the last her keen interest iif 
all the new developments in her chosen linos. Little 
of impoxtanoe escaped her notice, and her judgment 
and keen power of criticism remained os good os ever. 
Nor was there any diminution in her zeal for pro¬ 
moting the views which she had espoused. 

One should not omit to mention the strong feminist 
element in her motivation. She was proud of having 
been a pioneer in university study by women at a time 
when special private arrangements had to be made in 
order to allow her the privilege of a university con¬ 
nection, and she was keenly interested in every fresh 
advance made by women in scientific production. To 
those who saw her at close range, with her keen 
logical mind and her cheerful aggressiveness, she cer¬ 
tainly appeared a remarkable woman. 

R. S. Woodworth 

CJOLUMBIA UnIVXXSITT 

RECENT DEATHS 

Pbofessob Stephen A. Forbes, since 1917 chief of 
the Illinois State Natural History Survey, professor 
at the University of Illinois from 1884 to 1921, and 
dean of the college of science from 1888 to 1905, died 
on March 13 after a week’s illness, at the age of 
eighty-five years. He had been continuously in the 
state’s service for nearly sixty years. 

The death is reported of Dr. Thomas Rakestraw 
Baker, professor emeritus of natural science at Rol¬ 
lins College, Florida. He was ninety-three years old. 

De. Hjcnrt Chapman Merger, anthropologist, ar¬ 
cheologist, historian and founder of the Mercer Mu¬ 
seum at Doylestown, Pennsylvania, connected with 
the Bucks County Historical Society, died on March 
9 at the age of seventy-four years. 

Nature reports the following deaths: Dr. G. Q. 
Chisholm, formerly reader in geography in the Uni¬ 
versity of Edinburgh and secretary of the Royal 
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Scottish Geographical Society from 1910 until 1925, 
on February 9, aged se^^enty-uine years; Mr. A. A. 
Campbell Swinton, F.R.S., known for his pioneer 
work on X-rays and radio communication, on Febru¬ 
ary 19, aged sixty-six years; Dr, F, Amall, head of 
the department of pure and applied chemistry at the 
Cardiff Technical College, whoso interest was mainly 


in organic chemistry, on February 7, aged thirty-four 
years, and Professor Felix M. Exner, director of the 
Zentralanstalt fiir Meteorologie und Gcodynamik and 
professor of terreatrinl physics in the University of 
Vienna, who was an honorary member of the Royal 
Meteorological Society, on February 7, aged fifty- 
three years. 


SCIENTIFIC EVENTS 


THE FAUNA OF THE BRITISH EMPIRE - 

Thb annual meeting of the Society for the Preser¬ 
vation of the Fauna of the Empire was held on March 
4 at the offices of the Zoological Society, Lfondon. 
Lord Onslow, the president, was in the chair. 

According to the Ijondon Times, the report of the 
executive committee slated that since the last report 
the acting secretary had made a visit to America 
solely with the object of enlisting the cooperation of 
American conservationists in the work of the society. 
An influential committoo had been formed in New 
York, under the auspices of the Boone and Crockett 
Club, with Mr. Madison Grant as chairman, and it in¬ 
cluded Professor Henry Fairfield Osborn, Colonel 
Kennit Roosevelt, Mr. Childs Frick and Major F. 
B. Burnham. This committee had charged itself with 
the collecition of a fund to promote efforts with which 
American conservationists are in sympathy, and it 
was believed that the society would thereby receive 
subBtantial help. The Wild Life Protection Society 
of America had also, through Dr. Homaday, gener¬ 
ously made a contribution to their funds. 

It was irapresfled on our secretary in America that it 
was expected that any help forthcoming from tl\e citi- 
aens of the United States of America would be equaled 
by similar support from our own people. We are confi¬ 
dent that this w'ill be the ease, but definite efforts are 
necessary, and we urge our members not to fail us in this 
respect. The need is urgent. To meet changing con¬ 
ditions we must extend the sphere of our activities. The 
character of our endeavor during the next ten years will 
do much to decide the fate of Uio wild life of the world. 
This may sound ambitious, but os some 70 per cent, of 
the larger mammals of the world are in this empire, the 
responsibility resting on those who claim its citizenship 
is not to be disregarded. This society, based as it is in 
the capital city of the empire, and with its twenty-five 
years' record of achievements behind, can, it is sub¬ 
mitted, claim to be the correlating focus of wild life con¬ 
servation for the dominions, colonies and dependencies 
which all go to make up the empire of to-day. 

Lord Onslow reported that the society wished to 
carry preservation much farther than it had ever been 
carried before. That must be done if wild animals 
were to be preserved in their wild state. As time pro¬ 


ceeded, it became more necessary to stabili^ie reserves 
by establishing them as absolute sanetaaries. That 
had been done in America and other countries, and it 
was by the establishment of national parks in the 
future that this problem would probably be solved. 

He was glad to say that a debate which took plac(^ 
in the House of Lords elicited a satisfactory reply 
from Ijord Pa-ssfleld, both as to the general policy of 
the government in regard to game preservation, and 
to an assurance that the monstrous practice of slaugh¬ 
tering game from motor-cars would bo severely dealt 
with. 

A CENTURY OF PROGRESS IN CHEMISTRY 

A GHoiJp of cliemlsts representing leading laborii- 
tories in educational institutions and industrial organ¬ 
izations throughout the country has recommended 
plans for a chemistry exhibit at the Chicago World's 
Fair in 1933, it is announced by Maurice Holland, 
director of the National Research Council Science 
Advisory Committee to the fair. 

The group, under the chairmanship of Dr. Arthur 
D. Little, of Cambridge, Massachusetts, has been col¬ 
laborating with the Science Advisory Committee in 
the development of plans for exhibits by all the sci¬ 
ences at the Chicago Fair which is to be held to cele¬ 
brate the hundred years of progress made since Chi¬ 
cago became a city in 1833. 

The chemistry exliibit will include rcp^esent^tions 
ot the laboratories, respectively, of an alchemist of 
the Middle Ages, of some chemist of 1833, and the 
modern laboratory of 1933. It is suggested that the 
laboratory of 1833 be the replica of the laboratory 
of some famous^ chemist of a century ago. The 
modem laboratory would be completely ©quipped for 
analyses, control work and research. 

To illustrate the comprehensive contribution of 
chemistry to our daily modem life, it is proposed 
that a typical living room of the 1833 period be 
exactly reproduced alongside a living room of to¬ 
day by which the differences in living conditions in 
the two periods would be demonstrated. A descrip¬ 
tive pamphlet telling the story of the change and the 
part played by chemistry would be distributed. A 
kitchen of 1833 and one of 1933 are also proposed. 
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The report reoomtnends that the chemistry exhibits 
should stress fundamental discoveries and their rela¬ 
tion to industry and human welfare; that where de¬ 
sirable discoveries made prior to 1833 should be in¬ 
cluded; that exhibits should be developed along chron¬ 
ological lines, though not necessarily by distinct pe¬ 
riods of time. 

It is further suggested that wherever possible the 
exhibit should include and be develoxjcd from some¬ 
thing with which the public is familiar, and that the 
object from which such development should be shown 
might be either a raw material such as wood or coal, 
or a final product like an automobile or artificial silk. 

The report recommends that one major exhibit be 
devoted to the study and romance of carbon; that 
photochemistry should be given emphasis in a special 
exhibit, stressing its chemical and agricultural aspects 
as distinct from photography, and that there should 
be an exhibit illustrating atomic and molecular 
structure. 

It was also suggested in the report that framed 
portraits of cbemists who have made outstanding con¬ 
tributions to the science since 1833 be freely used. 
A further recommendation provides for a monument 
emblematic of chemistry, which would embody move¬ 
ment and color and which could be seen 300 feet 
away. 

The chemistry committee in addition to Dr. Little 
consists of Professor Roger Adams, University of 
Illinois, Urbana; Professor Wilder D. Bancroft, 
Ithaca, N. Y.; Professor Marston T. Bogort, Colum¬ 
bia University; Professor R. T. Haslam, Belmont, 
Massachusetts; Professor Arthur J, Hill, Yale Uni¬ 
versity; Dr. Harrison E, Howe, editor of Industrial 
and Enffinecring Chemistryf Washington, D. C,; Pro¬ 
fessor Frederick G. Keyes, Massachusetts Institute 
of Technology ; Professor Arthur B. I^amb, Harvard 
University; Dr. Irving Langmuir, General Electric 
Company; Dr. C. E. K. Mees, Eastman Kodak Com¬ 
pany; B. C. Mougey, General Motors Corporation; 
Professor Lyman C. Newell, Boston University; Pro¬ 
fessor James F. Norris, Massachusetts Institute of 
Teclmology; James A. Rafferty, Carbide and Carbon 
Chemicals Company; Dr. Allen Rogers, Pratt In¬ 
stitute; Charles F. Roth, New York; Professor H. C. 
Sherman, Columbia University; Dr, C. M. A, Stine, 
E. 1. du Pont de Nemours & Company, and Dr. 
Willis R. Whitney, General Electric Company. 

The Science Advisory Committee is headed by Dr. 
Frank B. Jewett, president of the Bell Telephone 
UttboratoricB, New York City. 

the geological society of AMERICA 

Thb forty^ftrst annual meeting of the Geological 

ociety of America and its aflftliated societies, the 

^^ontological Society and the Mineralogical Society 


of America, was held at the Wardman Park Hotel, 
Washington, D. C., December 26, 27 and 28, 1929, 
under the auspices of the Geological Society of Wash¬ 
ington. 

The meeting was one of the largest in the history of 
the society, 583 persons being registered. Eighty-five 
scientific papers were presented before the Geological 
Society, and the programs of the afQliatcd societies 
were also crowded. The address of the retiring presi¬ 
dent, Dr. Heinrich Ries, on “Some Problems of the 
Non-metallics,'^ was delivered the evening of Decem¬ 
ber 26, in the auditorium of the National Museum, 
and was followed by a smoker tendered by the Wash¬ 
ington hosts. The annual dinner was held at the 
Wardman Park Hotel on the 27th. 

The officers of the society for the year 1930 are: 
president, K. A. F. Penrose, Jr. 

Nelson H. Darton, Florence Bascom, 
Herbert E. Merwin, W. U. Twenbofel 
Secretary, Charles P. Berkcy 
Treasurer, Edward R. Mathews 
Editor, Joseph Stanley-Brown 

Counmiorfi, George R. Mansfield, William E. Wrather, 
Herdman F. Cleland, Elwood S. Moore, W. C. Men¬ 
denhall, W. J. Mead 

Mepresentative of the Cordilleran Section, Eliot Black- 
weldor 

IN HONOR OF DR. WELCH 
An international birthday celebration is being 
planned for the “dean of American medicine/' Dr. 
William Henry Welch, of the Johns Hopkins Univer¬ 
sity, who will be eighty years old on April 8. Simul¬ 
taneous ceremonies in honor of Dr. Welch will bo 
iield on that day in Ix)ndon, Paris, Berlin, Leipzig, 
Tokio and Pekin, as well as in Baltimore, Cincinnati, 
New Haven, New York and Washington, D. C., ac¬ 
cording to the plans announced by the executive com¬ 
mittee in charge of the arrangements, of Tvhich Dr. 
Simon Flexner is chainnan. 

At Washington, the focal point of the celebration, 
President Hoover will speak on a program in Me¬ 
morial Continental Hall, beginning at noon, which 
will be heard over a national hook-up of the National 
Broadcasting Company. It is expected that the pro¬ 
gram will also bo broadcast by short wave and that it 
may be heard by those participating in the simul¬ 
taneous ceremonies in foreign countries. 

A unique feature of the celebration has been ar¬ 
ranged through the cooperation of Alfred Hu tty, the 
etcher, of Charleston, South Carolina, who was com¬ 
missioned to make a dry-point portrait of Dr. Welch. 
The first print from the plate will bo given to Dr, 
Welch at the Washington ceremonies, and there will 
be simultaneous presentation of other prints from 
tlie same etching to more than forty institutions in 
this country and abroad, with which Dr. Welch baa 
been connected as student, teacher or adviser. 
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President Livingstos Fammd, of Comall Univc^ 
Mtj, has accepted the ioTitation of the committee to 
deliver the opening address at the Washington cere* 
monies, which will be witnessed by an invited audi¬ 
ence of eminent scientists and other distinguished 
men and women. 

The executive committee in charge of the celebra¬ 
tion consists of Dr. Flexner, chairman; John A. 
Kingsbury, 49 Wall Street, secretary; Dr. William H. 
Howell and Dr, William G. MacCallum, of Baltimore; 
Dr. William T. Councilman and Dr. Harvey Cushing, 
of Boston; Abraham Flexner, Homer Folks, John D. 
Rockefeller, Jr., and Wickliffe Rose, of New York; 
Dr. Eugene L. Opie, of Philadelphia, and Vernon 
Kellogg and Senator Frederic C. Walcott, of Wash¬ 
ington. Professor Albert A. Michelson, of the Uni¬ 
versity of Chicago, has accepted the chairmanship of 
the general committee, which is now being formed. 

“America owes more to Dr, Welch than can over be 
told in any tributes,” according to the statement 
issued by the committee. “Half a century ago he be¬ 
gan his leadership in modernising American medicine. 
Through the reforms which be has instituted in med¬ 
ical study, through his researches, the many hundreds 
of doctors trained by him, and the vital public health 
measures which he has inspired, it is literally true that 
millions have benefited from his contribution.’’ 

THE NINTH PLANET 
Annoukckmentt was made on March 13 by Dr. 
y, M. Slipher, director of the Lowell Observatory 
at t'lagstaff, Ari;jona, of the discovery of a celestial 


body whose rAte and path among the atam indialht^ 
a new planetaiy membeEr of the solar family bsyond 
the outermost known planet, Neptune. 

Twenty-five years ago Dr. Percival Lowell, wjm 
founded Lowell Observatory, began a mathemaiieal 
investigation for a planet beyond Neptune. The 
probability of locating such a body, howevear, waa 
difficult and involved enormous and intricate compu^ 
tations. 

In 1914 he announced as the result of his calcula¬ 
tions the possibility and distance of the predicted 
body in a large memoir, a Lowell Observatory pub¬ 
lication. 

The search of the skies directed by Dr. Lowell’s 
theoretical work was begun by photography in 1905 
and has been continued to the present time. The 
use was made of the best available instruments, the 
search covering that band of the skies in which the 
known planet traveled. 

Early last year, the Lawrence-Lowell telescope, a 
highly efficient special instrument for the search, was 
put in operation. Some weeks ago (January 21) Mr. 
C. W. Tombaugh detected an object on a plate made 
with the telescope, which has since been followed 
carefully. 

It has been observed photographically with the 
large Lowell reflector by C. O, Lampland and it has 
been observed visually with the larger refractor by 
the various members of the staff. 

All observations indicate the object to be the one 
which Lowell saw mathematically. 


SCIENTIFIC NOTES AND NEWS 


The annual stated meeting of the National Acad¬ 
emy of Sciences will be held in Washington on April 
28, 29 and 30. 

The regular spring meeting of the executive com¬ 
mittee of the American Association for the Advance¬ 
ment of Science will occur at Washington on Sunday, 
April 27. Memoranda concerning business to come 
before the committee at that meeting should be re¬ 
ceived at the permanent secretary’s office in the 
Smithsonian Institution Building by April 21. 

pRorasson Karl Taylor Comptok, now head of 
the department of physics of Princeton University, 
has been elected president of the Massachusetts In¬ 
stitute of Technology. Dr. Compton will take office 
next July, when Dr. Stratton will become chairman 
of the executive committee and of the corporation, a 
newly created position in which ho will share the re¬ 
sponsibilities of administration. 

Thx American Institute of Chemists has awarded 


its medal “for noteworthy and outstanding service to 
the science of chemistry and the profession of chem¬ 
ist in America” to Mr. George Eastman, of the East¬ 
man Kodak Company. 

The Society of Arts and Sciences has awarded its 
annual gold medal to Dr. J. MoKeen CattoH, psy¬ 
chologist of New York, and to Professor Gilbert N. 
Ijewis, physical chemist of the University of Cali¬ 
fornia, for outstanding accomplishment in the field 
of science. Mr. Walter Russell, president of the so¬ 
ciety, announces that the formal presentation will be 
made at a dinner at the Hotel Bdtmore on April 17. 
Last year Professor A. A. Michelson and Professor 
E. A< Millikan received the medals. Mr. Thomas A. 
Edison was the recipient in 1928. 

The Medical Faculty of the University of Freiburg 
on March U conferred on honqnury doctorate on Dr. 
Herbert M. Evans, professor of atuUomy in the 
verify of Califomia, in reoognitioj^ 



watamied and biol(^eal diaoordries, aspeoially 
in tibe aphare of vitamin meareh^ both of which are 
eCieatifie and of world interest/' 

Dk. FnOTD K. Richtmtkb, professor of physics at 
Cornell University, will receive the Louis E. Levy 
Medal awarded by the committee of science and 
a3rts of the Franklin Institute of Philadelphia, at the 
annual medaLday exercises to be held in the hall of 
the institute on May 21, for his paper on “Some 
Secondary Phenomena in X-ray Spectra,” which ap¬ 
peared in the Journal of the institute for September, 
1929, 

I)b. Tuomab Dablikgton, of New York City, 
celebrated on March 12 the fiftieth anniversary of the 
beginning of his practice. In recognition of his 
service to the city as head of the Health Departnient 
from 1994 to 1910, he received from Dr. Shirley W. 
Wynne a gold badge bearing the title “Health Com¬ 
missioner Emeritus.” 

Babok Koi FvniuOHif of Tokyo, has been elected 
on honorary member of the British Institution of 
Civil Engineers. 

Tnx council of the Royal Society, at its meeting on 
February 20, as reported in Nature, has recommended 
for election into the society the following fifteen can¬ 
didates: Herbert Stanley Allen, professor of natural 
philosophy, University of St. Andrews; Edward Bat- 
toraby Bailey, professor of geology in the Univer¬ 
sity of Glasgow; Frederick T. Brooks, university 
lecturer in botany, Cambridge; Paul Adrien Maurice 
Dirac, university lecturer in mathematics, Cambridge; 
Harold Ward Dudley, chemist, National Institute for 
Medical Research, Hampstead; Charles Alfred Ed¬ 
wards, principal and professor of metallurgy, Uni¬ 
versity College, Swansea; Harry Eltringham, ento¬ 
mologist, Hope Collections, University of Oxford; 
Charles Edward Inglis, professor of mechanism and 
applied mechanics, University of Cambridge; Harold 
Spencer Jones, H.M. astronomer at the Cape of Good 
Hope; Eric Keightley Rideal, lecturer in physical 
chemistry, University of Cambridge; Robert Robison, 
assistant chemist, department of biochemistry, Lister 
Institute; John Stephenson, formerly lecturer in 
zoology, University of Edinburgh; George Paget 
Thomson, professor of natural philosophy, Univer¬ 
sity of Aberdeen; Charles Todd, department of ex¬ 
perimental pathology, National Institute for Medical 
Research ; William Whiteman Carlton Topley, pro¬ 
fessor oiE baotmology and immunology, London 
School of Hygiene and Tropical Medicine. 

a meeting of the Geological Society of London, 
held on Fetnmaxy 21, the following officers and new 
numbers of were deeted: PrasidsMl, Professor 


til 

E. J. Garwood; secretaries, Mr. W. Campbell Smith 
and Professor W. T. Gordon; foreign secretary, Sir 
Arthur Smith Woodward; treasurer, Mr. F. N. Ash* 
croft, new members of council, Professor P, G. HL 
Boswell, Professor C. G, Cullis, Mr, J. F, N. Green, 
Sir Albert Ernest Kitson and Dr. Bernard Smith. 

The retirement is announced of Dr. Charles A. 
Wheeler, professor of mathematics at the Connoctiont 
Agricultural College, after thirty-three years of ser¬ 
vice. 

Professor Rodney W. Babcock, head of the de¬ 
partment of mathematics at De Pauw University, has 
been appointed dean of the division of general science 
at Kansas State Agricultural College, and will enter 
upon his new work on July 1. Dr. Babcock succeeds 
Dr. J. T. Willard, who is serving his forty-sixth year 
as a member of the faculty of the college and who 
will be assigned exclusively to the duties of vice-pres¬ 
ident. 

Dr. Frederick A. CoUjEb, professor of surgery, 
has been named director of the department of surgery 
in the medical school of the University of Michigan. 
The appointment took eftect on the hrst of March. 
Dr. Coller, wlio succeeds Dr. Hugh Cabot, went to the 
university in 1920 as an assistant professor of sur* 
gcry. in 1928 he was advanced to the standing of 
full professor. Dr. Cabot has been appointed senior 
consultant at the Mayo Clinic, Rochester, Minnesota, 
effective on June 1. 

Dr. Thomas Parran, Jr., assistant surgeon general 
in the U. 8. Public Health Service, was appointed 
New York state commissioner of health on February 
19. His appointment was confirmed by the Senate 
on March 6. 

Cyril AlIkswobth, formerly director of the Bu¬ 
reau of Industrial Standards of the Pennsylvania 
Department of Labor and Industry, has been ap¬ 
pointed to direct the national safety code work of 
the American Standards Association, as announced 
by William J. Scri'ill, president of the association. 
Mr. Ainsworth will direct the work of the association 
in the establishment of national codes for the gui¬ 
dance of state and municipal governments, industrial 
organixations and insurance companies. The appoint¬ 
ment to the American Standards Association staff has 
also been announced of John Wilson McNair, for¬ 
merly of the standards department of the Aonerican 
Institute of Electrical Engineers, and Clarence Ed¬ 
ward Darling, formerly of the staff of the American 
Society of Mechanical Engineers. These appoint¬ 
ments are part of a program of extension of national 
Indoetrial standardiwtion activities. It is expected 
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that the association will have nearly $500,000 avail* 
able for its work during the next three years. 

Dr. H. a. GiiKASOTT, curator in the York 

Botanical Garden, has been appointed associate editor 
of the new periodical, Ecological Monographs^ to be 
published for the Ecological Society of America by 
Duke University. Publication will begin in 1931. 

PaovEssoB Robert F, McCrackant, of the depart¬ 
ment of chemistrj^ of the Medical College of Virginia, 
has been appointed chairman of the committee on 
education by radio of the American Chemical Society. 
Dr. Otto J. Sieplein, of the University of Miami, and 
Dr. S. B. Arenson, of the University of Cincinnati, 
are the other members of the committee. 

Du. AND Mbs. N. L, Britton, who have been spend¬ 
ing the winter in Porto Rico, where they are contin¬ 
uing their studies of its flora, are expecting to return 
to New York in April. 

After a year of travel in which he covered a dis¬ 
tance estimated at 43,000 milc.s, Professor H. Ij. 
Clark, of the Harvard Museum of Comparative Zool¬ 
ogy, has returned. He is preparing for classification 
a largo collection of specimens of marine life. 

Dr. W. W, Skinner, of the Bureau of Chemistry 
and Soils of the U. S. Department of Agriculture, ac¬ 
companied by several chemists of thjf bureau, is visit¬ 
ing Minneapolis, Madison, Dubuque and Chillicotlie, 
to investigate activities in the utilization of coru¬ 
st n Iks, wheat straw, oat hulls, and other farm by¬ 
products. They plan to look further into ilie possi¬ 
bilities of combating the eom-borer by the commercial 
utilization of corn-stalks. 

Dr. Lee R. Dice, curator of the mammal division 
of the University of Michigan Museum, and William 
P. Harris, Jr., of Detroit, associate curator, will make 
their headquarters at the Desert Laboratory, in Tuc¬ 
son, Arizona, for the next two months, while they 
study wild life in the desert, particularly mice, rab¬ 
bits and squirrels. 

Professor Herbert R. Moody, director of the de¬ 
partment of chemistry of the College of the City of 
New York, has received a leave of absence for the 
spring term. He will devote time to a study of 
chemical industries in Italy and southern France, 
and will also attend the annual meeting of the So¬ 
ciety of Chemical Industry in Birmingham, England, 
in July. While he is away Professor Eeston Steven¬ 
son will act as director of the department. 

DbS. T. M. Lowbt, of Cambridge University, and 
R. A. Morton, of the University of Liverpool, will be 
visiting professors on the faculty of chemistry of the 
Ohio State University during the coming summer 


quarter. Dr. Lowry will offer coums on optieol oo- 
tivity in organic eompounds and also on the phys- 
ioal basis (mainly speotroscopio) for chemical theory. 
Dr. Morton will offer a series of lectures in photo¬ 
chemistry. Professor H. A. Wilson, of the Rice In* 
stitute., and Professor W. W. Watson, of Yale Uni¬ 
versity, will also be in residence during the summer 
quarter. Professor Wilson will lecture on the con¬ 
duction of electricity through gases and the applica¬ 
tion of thermodynamics to chemical problems, and 
Professor Watson on molecular spectra and related 
topics. 

Dr. Kirteey F. Mather, proft^or of geology at 
Harvard University, began on March 4 a course of 
eight illustrated lectures at the Lowell Institute on 
“The Geologic History of Mankind/^ 

Dr. Wn.UAM F. Poshao, of the Smithsonian In¬ 
stitution and the U. S. National Museum, has been 
giving a series of twelve lectures at Princeton Univer¬ 
sity at the invitation of the department of geology, 
on the **Ore Deposits of Mexico.” One lecture was 
given on the “Saline Deposits of the Western United 
States/' 

Professor Alexander Sit.verman, head of the de¬ 
partment of chemistry of the University of Pitts¬ 
burgh, gave an address at the University of Wiscon¬ 
sin on March 19, on “Educational and Research Insti¬ 
tutions of Europe.” lie addre.ssed the Madison sec¬ 
tion of the American Chemical Society on the evening 
of March 19, on “Recent Developments in Glass 
Manufacture.” Professor Silverman also addressed 
the Milwaukee Section of the American Chemical 
Society on March 21. 

The students of physics in the several collegiate in¬ 
stitutions in and about Philadelphia held a second 
joint meeting for the discussion of “Opportunities in 
I - ysics” on February 18, in the hall of the Franklin 
Institute. The speakers were Dr. Horatio B, Wil¬ 
liams, of the College of Physicians and Surgeons, 
New York City, who spoke on “Physics and Medi¬ 
cine”; and Dr. C. C. Kicss, of the Bureau of Stand¬ 
ards, who spoke on “Physics and the Bureau of 
Standards,” 

Among recent speakers to the Gamma Chapter of 
Sigma Pi Sigma, honorary physics fraternity, at the 
Pennsylvania State College have been the following: 
Dr. Frank C. Whitmore, dean of the school of chem¬ 
istry and physics at the Pennsylvania State College, 
who spoke on “Habits of the Atoms”; Mr. William F. 
Ruder, of the General Electric Company at Schene^ 
tady, who discussed “The Effect of Physical Condi¬ 
tion on Magnetic Properties,” and Dr. R. C. CKhbs^ of 
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Cornell Univereity, who presented an illustrated lec¬ 
ture on ^^Some Recent Advances in Atomic Spectra.” 
Professor F, K. Bichtmyer, of Cornell University, 
will address the chapter on May 7, on **X-ray Satel¬ 
lites.” 

1)h. W. F. G, Swann, director of the Biirtol Re¬ 
search Foundation of the Franklin Institute, will pre¬ 
sent one of the principal addresses at the Eugene 
meeting of the Pacific Division of the American Asso¬ 
ciation which meets from June 18 to 21. The subject 
of his address will be “Philosophic Concepts in Mod¬ 
ern Physics.” 

The Wisconsin Academy of Sciences, Arts and 
lAitters, the Wisconsin Archeologicuil Society, and the 
Midwest Museums Conference will meet jointly at the 
University of Wisconsin on April 11 and 12. 

On March 8 the Akron Society of Applied Physics 
and the Central Oliio Physics Club held a joint meet¬ 
ing to which physicists and those interested in physics 
in the industries and colleges of the state were invited. 
The program included visits to the laboratories of 
the B. F. Goodrich Rubber Company and to the Good- 
year-Zeppelin Corporation, At a dinner in the Uni¬ 
versity Club the speakers were: Dr. Dayton C. Miller, 
jirofessor of experimental physics, Case School of 
Applied Science, “New Evidences of Motion of the 
Solar System”; Dr. Ellis L, Manning, Research Lab¬ 
oratories, Genornl Electric Company, “A Study of 
Physics in Industry—Vacuum Tube Research”; Dr. 
Alpheus W. Smith (represented by Dr. C, W. Jar¬ 
vis), professor of physics and chairman of the de¬ 
partment, the Ohio State University, and Dr. L. H. 
Thomas, visiting professor at the Ohio State IJniver- 
eity, from Trinity College, Cambridge University. 
Action was taken to formulate some sort of organi¬ 
zation plans for those interei*ted in physics in the 
state of Ohio so that this type of program and joint 
meetings may be a recurrent affair. 

Harvard University eventually will receive $50,- 
000 for an endowed laboratory for applied practical 
hydraulics, under the terms of the will of the late 
Clemons Herschel, the hydraulic engineer. Mr. 
Hersohel bequeathed to the Boston Society of Civil 
Engineers and the Boston Public Library the right 
to such of his books as they desire. He also pro¬ 
vided that $1,000 each shall go to the Boston Society 
and to the Harvard Engineering School to be invested 
to provide prizes for studies in engineering. 

The Carnegie Corporation has recently made a 
grant of $7,500 to the Y. M. C. A. College Labora¬ 
tory for Physiologic Research in Physical Education 
of Chicago. The funds were granted to further re- 
oearohes in the physiology of exeroiae now in progress. 


The Committee on Scientific Research of the 
American Medical Association has made a grant of 
$1,200 to the Medical College of Virginia, Rich¬ 
mond, for the study of lung involvement in human 
oscariasis. This investigative work will be directed 
by Dr. F. J. Wampler, professor of preventive 
medicine, and Dr. Lee E. Sutton, assistant professor 
of pediatrics. Rather extensive field work as a part 
of the proposed study will be undertaken during the 
coming summer. 

DRjjj^WiLLARD Rouse Jillson, state geologist of 
Kentucky, announces an appropriation by the Gen¬ 
eral Assembly of Kentucky of $100,000 annually 
during the next biennium beginning as of April 1, 
1930, for cooperative topographic mapping in Ken¬ 
tucky. The state appropriation has been matched in 
the same amount by the topograjiluc branch of the 
U. S. Geological Survey insuring an expenditure for 
the surveying of standard topographical sheets in 
Kentucky during the next two years of .$400,000. 
About 70 per cent, of the 40,598 square miles in 
Kentucky is now topographically surveyed, and it is 
hoped to complete the state within about three years. 

An Institute for Fisheries Research has been estab¬ 
lished at the University of Michigan. It will be re¬ 
sponsible for conducting the investigations in eco¬ 
nomic ichthyology called for by the Michigan Depart¬ 
ment of Conservation, which is subsidizing the in¬ 
stitute. In investigations on the commercial fishes 
and fisheries of the Great Lakes, the Department of 
Conservation will continue to cooperate with the 
Great Lakes Laboratory of the United States Bureau 
of Fisheries, which like the new institute, has head¬ 
quarters ill the Museum of Zoology of the University 
of Michigan. The institute is planning to add a 
number of men to its staff, and expects to offer a 
number of fellowships in fisheries research. 

The Homo for incurables, the Bronx, New York 
City, will receive a befpn^st of nearly $900,000, ac¬ 
cording to the terms of the will of George W. Ellis, 
a real estate lawyer, who died on February 8. The 
Slate of Vermont will receive $100,000, providing 
that the University of Vermont, Middlebury College, 
of which Mr. Ellis was a graduate, and Norwich 
University are merged into one institution under state 
control. “This institution should eliminate all need¬ 
less duplications and waste,” wrote Mr. Ellis in his 
will, “and, regardless of creed or birth or wealth or 
social position, shall aim to educate and train 
morally, mentally and physically those expecting to 
retain a residence or occupation or property interest 
in the State of Vermont.” If this provision is not 
.carried out, the $100,000 bequest is to revert to 
Columbia University “for a like educational purpose.” 
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TBNKttBSEB is the first state selected by the Com¬ 
monwealth Fund for carrying out its new rural health 
project in cooperation with health departments in 
two or three states. Gibson county in the western 
part of the state has already been chosen as one of 
the two counties in which field work will be developed. 
In accordance with the general plan, Vanderbilt Uni¬ 
versity is to receive a grant for developing the teach¬ 
ing of preventive medicine and providing opportuni¬ 
ties for graduate study by rural physicians, and the 
University of Tennessee will be given funds^o or¬ 
ganize training courses for teachers in hcalt^educar 
tion. 

The Kentucky Tjcgislature has passed over Gov¬ 
ernor Sampsonveto the bill providing for aocep- 
tanoe of the offer made by Former Senator T» Cole¬ 
man du Pont, of Delaware, to provide $230,000 for 
the acquisition for state park purposes of an area of 
approximately 2,200 acres at Cumberland Falls. 

Museum News reports that an official party repre¬ 
senting the Department of Interior and interested or¬ 
ganizations made an inspection, lasting from Febru¬ 
ary 11 to 15, of the site of the proposed Tropic Ever¬ 
glades National Park in the Cape Sable district of 
Florida. This party included Dr. Hermon C. Bum- 
pus, of the American Association of Museums; Dr. 
T. Gilbert Pearson, of the Audubon Society of Amer¬ 
ica, and £. K. Burlew, personal representative of the 
Secretary of the Interior, os well as Director Horace 
M. Albright, and other officials of the National Park 
Service. The inspection was made under congres¬ 
sional authority. The itinerary included a cruise over 


the t^tory in a blimp, a trip by water down 
Florida Keys and through Florida Bay and the up* 
per reaches of White Water Bay, and on automobile 
tour out the Tamiami trial from Miami. The findings 
of the investigators have not yet been made public, 
Thb National Tuberculosis Association announces a 
limited number of fellowships in social research os re¬ 
lated to tuberculosis, open to graduate students who 
have had special training in statistics, social science 
or public health. Preference will l>e given to candi¬ 
dates who are interested in pursuing research in pub¬ 
lic health after the completion of this fellowship. 
Researches on topics selected by the National Tuber- 
culosi.s Association will be conducted in collaboration 
with colleges and imiversities, and each study will be 
under qualified academic loadex’ship. Academic credit 
may be allowed for this research according to ar¬ 
rangements with the individual universities imder 
whose supervision they are undertaken. Each fellow 
will be required to submit a written report at the 
completion of his fellowship grant, and the text of 
tliat report shall remain the property of the National 
Tuberculosis Association. Candidates will be consid¬ 
ered not alone on academic standing, but on experi¬ 
ence and general fitness for research work. The fel¬ 
lowship grants will date from the beginning of the 
academic year in the fall of 1930, They are for a 
twelve-month period, and the fellowship grant 
amounts to $1,500 for that period with a month’s 
leave for vacation. Interested candidates should 
write to Jessamine S. Whitney, Statistician, National 
Tuberculosis Association, 370 Seventh Avenue, New 
York City, for further information. 




DISCUSSION 


THE ECLIPSE OF APRIL fl8 

The brief duration and the narrow path of totality 
of this eclipse, visible in California, make the ques¬ 
tion of the accuracy of the predictions of some in¬ 
terest to observers. Perhaps a brief statement of the 
problem, free from technical terms, may be of value. 

The errors of the prediction arise mainly from two 
sources, namely, those due to lack of full knowledge 
of the motions of the Earth, Moon and Sun, and those 
due to the topography of the Moon's limb. Owing to 
a variety of causes, the former have been much dimin¬ 
ished during the past six years. There is still some 
uncertainty duo to the changing rate of rotation of 
the Earth, but this affects the position of the path less 
than it does the time at which totality occurs. In the 
eoming eclipse the position is of importance because 
a small error may cause the obBcrver to miss totality 
altogether. In a discussion just published in No. 934 
of the Aatronamicdl Journal, Dr. D. Brouwer has 


used all the latest available information, and we esti- 
znato that the uncertainty, due to these causes, of the 
position of the path given by him in a direction per¬ 
pendicular to the path is less than a quarter of a mile. 

The uncertainty due to the topography of the 
Moon’s limb is larger than this. Wo have plenty of 
evidence of valleys on the limb a mile or more deep, 
and of mountains even higher than this amount, but 
our knowledge of their exact position at the time of 
the eclipse is not sufficient to enable us to use it for 
prediction- A valley a mile deep at citlier of the posi¬ 
tions where the grazing edges of the Sun and Moon 
give the limits of totality on the Earth may alter the 
edge of the path on the Earth by a like amount. In 
the present case, where the predicted width of the 
path is considerably less than a mile, it may result in 
a complete abaenoe of totality anywhere. ProfeofioUal 
observers are aware of these fasts, and have 
tbetr pTogriuna aoeov^ng^^ Certain 
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semtidii ean he nseftilly nndertakea with these eon- 
ditions in view. 

Ebnbst W. Bbowk 

YAUC tJNXVEftSITT 

WAS MAOENDIE THE FIRST STUDENT OF 
VITAMINS? 

Few investigatoTB have had the rare fortuiic to 
make two classical discoveries in one series of investi¬ 
gations. To Magendie most be ascribed such a feat. 
In a report entitled the ^'Nutritive Properties of Sub- 
stauoes which Contain Nitrogen,” which was published 
in 1316,^ Magendie showed that dogs can not live 
upon fats, sugar and water but must have some form 
of nitrogen in their food. The importance of this dis¬ 
covery was such that it seems to have eclipsed the re- 
joninder of the report. 

Magendie fed his dogs upon a diet of sugar and 
water. They lost weight st(«idily. The remainder of 
the experiment can not be expressed more concisely 
than in the author’s own words: 

In the third week his [the dog’s] thinness increased, 
his strength diminished, the animal lost his liveliness, 
his appetite was not so keen. At this same period a 
small ulceration was developing in the center of the 
transparent cornea, first on one eye and then on the 
other, it increased rapidly and at the end of a few days 
woe more than a **ligne" [two millimetorB] in diam¬ 
eter. Its depth increased in the same proportion; soon 
the cornea was entirely pierced and the fluid of the eye 
was flowing out. This singular phenomenon was accom¬ 
panied by an abundant secretion of the glands of the 
eyelids. 

This animal died. Autopsy showed little other than 
the effects of inanition. Magendie was a careful in¬ 
vestigator. The experiment was repeated two times 
with identical results. Has any modem investigator 
presented a clearer picture of xerophthalmia? 

In order to test the nntritive value of fats, a diet of 
olive oil and water was fed another dog. This animal 
<lied but showed no xerophthalmia. Another dog fed 
butter fat and water developed xerophthalmia in one 
oye 1 These results are of special interest in the light 
of modem work, since they are the reverse of modern 

experiments. 

Magendie seems to have realized that he was deal¬ 
ing with a dietary deficiency, since he found normal 
cbylo in his animals at the time of autopsy, His own 
statement is that “it is thus evident that if these di¬ 
verse substances [fat, sugar, gum and water] do not 
nourish, we should not attribute this to the fact that 
they are not digested/’ 

Magendie noted the marked <dianges in the urine, 
feces and bik that molted from a diet lacking pro- 
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tein and suggested: “Can we not reasonably presume, 
after the experiments which 1 have reported, that by 
diminiahing the nitrogenous substances in food we 
diminish the proportions of materials in the urine 
which give rise to gall-stones?*’ 

Not only did Magendie record the production of 
xerophthalmia in animals but he recognized the analo¬ 
gous conditions in man as a result of a restricted diet. 
He reported this as follows: 

A very interesting oxperimont has recently been done 
by an English doctor named Stark. This doctor wish¬ 
ing to estimate the nutritive properties of sugar lived 
on it oxciusivoly for about one month, but ho was then 
obliged to give up this regime. He had become very 
feeble and bloated. In bis sight appeared livid red 
spots which seemed to announce the approach of an 
ulcer. He died a short time after his experiment and 
the people who knew him thought that he might have 
been the victim of it. 

Magendie closes this classical report with, “1 wish 
that physicians would be iuclined to make trials of 
this kind. Physiology, animal chemistry and medi¬ 
cine can gain from it.** 

Must Magendie be termed tlie father of the vitamin 
hypothesis, as well as the discoverer of the need for 
protein in the diet? 

C. M. McCat 

Animal Nu-mTioN LABOuAToaT, 

COENEhL UNIVEIISITT 

DROSOPHILA ONCE MORE 

In a recent number of Science ‘ Dr. Bessie B. 
League publishes a summary of her observations on 
the reduction divisions in Drosophila melanogaster. 
It is gratifying to find some one on this aide of the 
Atlantic who will admit that the phenomena accom- 
pnnjdng the reduction division in this extremely vari¬ 
able species are abnormal. 1 ha\^ found gcnetical 
and cytological colleagues most determinedly of the 
opinion (not, however, expressed by publication) that 
the meiotic divisions of this species are quite normal, 
and so much so that it had not been worth while to 
figure them. I have had to point out that one so pre¬ 
sumably well acquainted with the genetics and cytol¬ 
ogy of Drosophila as Professor Morgan admitted so 
late as 1925 that little or nothing was known of the 
reduction division in this speci&s. I find great diver¬ 
sity of explanations offered by gfcnetical colleagues of 
the peculiar situation which exists in regard to our 
knowledge of the reduction division in this species. I 
have already pointed out that although sex chromo¬ 
somes in practically every other case among animals 
and plants are recognized and described in the ire- 
dnetion division, in D. melanogaster, in striking con- 
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trast, in spite of the enormoas amount of work on the 
species, no adequate account of the reduction division 
has ever been published until very recently. This in 
itself is a surprising anomaly which the DrosophilUts 
owe it to themselves to explain. 

Dr. League's observations, interestingly enough, 
correspond closely with those recently published by 
Zuitin in the Genetical Bureau of the University of 
Leningrad.® The article is entitled in the English 
summary which accompanies the Russian text, “On 
the Peculiarities of Spermatogenesis in Drosophilq 
melanogaster,^^ This author's account confirms the 
observations made by the present author, and he 
reaches the conclusion that D. melanogaster is an in¬ 
terspecific hybrid, on the basis of its abnormal cytol¬ 
ogy. The article is nceorapanied by a number of fig¬ 
ures, which in some cases closely parallel those pub¬ 
lished by the writer in 1925. 

It is thus clear, on the evidence of three indepen¬ 
dent ob.servers, that there are abnormalities connected 
with the reduction division of D. melanogaater. It 
seems obvious that it is impossible to explain these 
abnormalities by reference to D, melanogaster alone. 
Obviously the general situation must figure largely in 
connection with the whole discussion. We know that 
in the case of many hybrids there are lagging chromo¬ 
somes and chromosomes extruding into the proto¬ 
plasm, such as ore not found in the parent species of 
these hybrids. This is particularly true of hybrid 
plants, because our information in regard to these is 
very much fuller than it is on the zoological side. The 
cytological peculiarities of reduction division of D. 
melanogaster exactly parallel those found in hybrid 
plants. Dr. League explains the lagging chromosomes 
as resulting from the fragmentation of plasmosomes. 
This explanation is very difficult to accept in view of 
the fact that quite normal plasmosomes have been 
described both by Stevens and the present author. 

A very strong point in connection with this discus¬ 
sion is the fact that synapsis has been observed in the 
reduction division, and has been figured in two of the 
articles published by the present writer. The synaptic 
mates which, as is well known, appear in diokinesis 
and tl)c metaphase of the reduction division in plants 
and animals are distinctly present and distributed 
along the spindle in a way which is common for a 
number of known hybrids, and for some extremely 
variable species which are probably of hybrid origin. 
While it may be possible to explain small clumps of 
apparent chromosomes occurring on the spindle and 
in the protoplasm in D. melanogaster as of plasmo- 
somal origin or even as mitichondria, the synaptic 
pairs of chromosomes can not possibly be interpreted 

^Bulletin of the Bureau of Genetics, Vol. 7, Irenin- 
grad, 1929. 


in this way. Farther, fragmentation of cbrambaomesi 
as well as ejection into the protoplasm, is not uncom¬ 
mon in hybrids. It is thus extremely probable, in the 
light of all the facts, that the material lagging on the 
spindle and ejected into the protoplasm in the reduc¬ 
tion division of D, melanogaster is of the nature of 
chromatin, especially as no corresponding structures 
are present in the somatic divisions. This view gains 
a high degree of credibility from the fact that we 
have these fragments of chromatin only in the hetero¬ 
typic and homotypic divisions, precisely as is the case 
in known hybrids. This appears to show clearly that 
they have a peculiar and characteristic relation to 
meiosis. They parallel, in fact, in their behavior, ex¬ 
actly the conditions found in many known hybrids in 
plants and atiimals. It is accordingly assumed that 
the reduction phenomena in D. melanogaster, viewed 
from the general standpoint of our present knowledge 
of the cytology of hybrids, indicate clearly the hybrid 
origin of that species. 

If the whole situation is summarized for D. melano¬ 
gaster, it is very apparent that it manifests in a strik¬ 
ing degree the peculiarities of an interspecific hybrid. 
In the first place, the species is heteroploid, showing 
not only eight and twelve somatic chromosomes but 
also dysploid modifications of thes<». This is a recog¬ 
nized heterozygous feature. Further, not only within 
this much-investigated species does heteroploidy oc¬ 
cur, but in others of its large and variable genus, in 
which the specific enumeration has already reached 
two hundred. This is a feature of resemblance to 
other large and mutable genera which manifest all the 
characteristic featizres of hybrid contamination. 
Further, D. melanogaster is characterized by a liigh 
degree of sterility, another known heterozygous fea¬ 
ture. Finally, wc have at last the reasonably com¬ 
plete account of the reduction division from three in¬ 
dependent, remote sources, which all set in relief the 
abnormalities in raeiosis, which are precisely those 
found in hybrids. It is true that Dr. League claims 
that the real chromosomes of the species under discus¬ 
sion behave as in nonnal species. That is frequently 
the case in hybrids. Moreover, they do not behave 
normally in the crucial stage of the metaphase, in 
which the synaptic mates are present. Further, all 
recent investigators admit the presence of lagging ma¬ 
terial on the spindie and in the cytoplasm, precisely 
os is the case in known hybrids. Zuitin and the pres¬ 
ent writer claim that this material is chromatin, or at 
least contains chromatin, while Dr. League maintains 
the difficult position that it is of plasmosomic origin. 
If it were, we would expect to find similar material 
present in the somatic divisions, which is not the 
ease. This consideration apparently eliminates the 
interpretations of both Dr. League and Belar of the 
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lagging and ejected material. Moreover, true plasmo- 
Bomes are present in the spermatocytes and sperma¬ 
tids of D. melanogaater. Finally, the conduct of the 
lagging and ejected material is precisely that found 
in many known liybrids. 

It is thus clear that D. melanogastcr has so many 
of the characteristics of a hybrid that only its dupli¬ 
cation by the experimental crossing of recognized 
species could supply additional evidence in this direc¬ 
tion. It is further indicated that it is time that we 
had surcease of speculations on the part of geneti¬ 
cists as such on the general problems of evolution and 
the origin of species. No amount of Mendelian moil¬ 
ing with the stabilized variants of a mutable species 
is likely to throw any permanently valuable liglit on 
the question of the origin of species. The real prob¬ 
lem is clearly tliat of the origin of mutability in mod¬ 
ern types of plants and animalM, a matter upon wliicb 
the conscientious and even contentious elaboration of 
the laws of Mendel throws no light whatever. Cytol¬ 
ogy and the experimental crossing of species are ob¬ 
viously destined to lend the w’ay to now and funda¬ 
mental advances in our knowledge of the origin of 
contemporary species of plants and animals. 

In n recent number of this journal® Professor 
Huettner passes some criticisms on my work on Dro¬ 
sophila melanogaster. These are largely expressions 
of the dis-esteem of himself and his group of Dro- 
sophilists for my work on this species and includes 
some quite erroneous statements in regard to my qual¬ 
ifications, As these matters are of little scientific in¬ 
terest, it will be well to refer to the only significant 
feature of his paper, namely, the question he raises 
as to the lagging of the chromosomes in the species 
under discussion. He commends strongly in this con¬ 
nection the use of Feulgen’s reagent for the identifi¬ 
cation of the real chromosomes. Putting aside the 
question as to the extreme abnormality of the reduc¬ 
tion division in D. melanogasier a.s in itself a suspi¬ 
cious circumstance, my critic is referred both to the 
article cited above and more particularly to a recent 
paper by Woskressensky and Schereinetjewa on sper¬ 
matogenesis in D. melanogaster published in the 
Zeitschrift fur Zellforschung und mikroshopische 
Anofomie. The latter authors use the method of 
Peulgen, and their figures show a very large amount 
of lagging in the chromosomes of the species as diag- 
nosed by this method. Further, their account agrees 
^ith that of the present writer in respect to the mul¬ 
tiplication in number of the chromosomes beyond that 
to be expected from the somatic conditions. The tide 
in regard to the interpretation of D. melanogaster has 
fl-pparently definitely turned, as the newer literature 
abandoned the contemptuous attitude which has 
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been in general adopted by Drosophilists on this side 
of the Atlantic. ^ C. Jefiwet 

Harvard Untvkesity 

SCIENTIFIC NAMES IN ZOOLOGY 

A VERY considerable number of interested zoologists 
believe that real progress is being made in zoological 
nomenclature. A sane use of the highly valuable 
principle of priority is being made, despite the un¬ 
willingness of an ultra-conservative group to adopt 
any change from the nomenclature it is accustomed to 
and therefore regards as the proper one, und despite 
the objections of another group now also being forced 
into a conservative position by the progress which is 
being made. This second group would insist on the 
resurrection of any available name which has priority, 
no matter how much inconvenience the change would 
introduce. The International Commission on Zoologi¬ 
cal Nomenclature is in general steering a median 
course, by using its plenary power very wisely in elim¬ 
inating from the rule of priority those occasional 
names which would ch^arly create a really wide-spread 
confusion and instability, and in consistently refusing 
to pass favorably on cases in which the replacement 
of the established name aHecsts only a few system- 
Rtists or in which the desirability of the replacement 
is clearly debatable or in which the proposed change 
involves taxonomic judgment rather than the applica¬ 
tion of the rules. 

Those of us who view the progress in nomenclature 
more or less optimistically are perturbed by the ex¬ 
pression of views which can only seiwe to obstruct the 
advance which is being made. We feel tlmt such an 
article as that of Professor Needham* is particularly 
reactionary. Since this account is well and boldly 
written and since a considerable weight of authority is 
carried by the author, the remarks of Professor Need¬ 
ham are meeting in some quarters with a reception 
which we believe to be unjastly favorable. We feel 
constrained to attempt a reply. 

Needham’s “smouldering impulse first burst into 
flame” over some modern names to which he objects. 
Of course not all names are of equal euphony or brev¬ 
ity, and it is possible to search out some which are 
flagrant examples of poor style. Zoologists alone are 
not responsible for such unpleasant productions. 
They blight the terminology of other sciences. In¬ 
deed, some words in common use are not simple. 

The discussion of these long names of the day by 
Dr. Needham gives a very unfair picture. Many mod¬ 
em names are a joy to the zoologist and the classicist 
alike; many old names are badly constructed and 
long. But that two names of record length “are far 
worse than anything pre-Linnacan” is not the truth. 
The first name quoted belongs to a set which the lu- 
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temational Commission has recently specificaUy ont- 
lawed, in Opinion 105 (published June 8, with 
preliminary notices in 1927)—a fact of which our 
oritio was cither ignorant or which he ignored. The 
second name is further elongated by Needham himself 
by the insertion into its middle of three more letters, 
thus carrying it so far from bad to worse that the 
senior author of the name may perhaps be happy that 
Needham added a letter to his name also. Some of 
the names which Needham holds up to ridicule ap¬ 
parently sounded and looked bad to him because of 
their Slavic form, and to this degree his course is 
surely unjustified. 

The impression is given by Needham that such 
awkward, bestretchod names ore very general: “If 
any one thinks that such monstrosities in names are 
isolated cases let him read the four pages of generic 
names derived from personal names in Palmer's 'In- 
dex Generum Mammalium.’" But the very names 
Needham cites are notorious exceptions; in fact, they 
are the very ones I myself have quoted in objecting 
to such names. Wc therefore can not regard such 
abuses as being at all common. The International 
Commission has refused to validate a group of crus¬ 
tacean generic names of which the one quoted by 
Needham is an example. On account of the circum¬ 
stances of the case, I think the commission was jus- 
tiflied in this arbitrary action, the first of its kind 
•ever taken. But to outlaw inelegant names except in 
most unusual conditions would be dangerous and 
and would discredit the commission out of 
the authority it now commands among systematists. 

It is amusing to note that men like Rafiineeque a 
century ago replaced names which appealed to them 
ns too long (or too short), but for such an action to 
bo advocated to-day is an unpleasant anachronism. 

Needham's critical attack appeals to us as essen¬ 
tially destructive. He does, however, make some sug¬ 
gestions, of very unequal promise. The genera] pro¬ 
posal for the erection of a new body to pass on 
taxonomic as well as nomenclatorial evidence and so 
build up a “standard name list" strikes us as very 
unwise and dangerous. Such a body would certainly 
command at most very limited and ephemeral author¬ 
ity. Active systematic zoologists as a whole would 
-certainly not tolerate an effort to subjugate indi¬ 
vidual scientific judgment to an ordabed system of 
names. 

We trust that Dr. Needham will not deny that 
scientific judgment does enter bto systematic work. 
We trust that he knows that even supposedly very 
well-known species ore often found to be complexes 
-of two or more species, or to be wrongly classified. 
We trust that be appreciates that accurate species 
identification is essential to sound comparative work 


in almost any field of aoology. We tarnat ttmt In 
realizes that the fine distbotion of forms is especially 
conducive to new interpretations b such fields as 
ecology, zoogeography and economic zoology. To 
have a fixed system of names for others than sys- 
tematists would make the advances of systematists 
unavailable to other zoologists and would inhibit 
broad cooperative progress b the whole field. The 
Buggestion for a name-ftxbg body seems to us little 
better than the discarded scheme for numbering 
species. 

The proposal to submit our problems of nomen¬ 
clature to psychologists will certainly hold little in¬ 
terest. The proposal for botanists and zoologists to 
cooperate may be worth considering, when the botan 
ists among themselves agree to one code of rules. 
The proposal for “inombers-at-large in the name- 
choosing body, to secure a measure of uniformity" 
expresses a poor appreciation of the function which 
an International Commission on Zoological Nomen¬ 
clature should (and has) assumed. The proposal to 
have members of the name-choosbg body servbg only 
for the groups in which they are taxonomic special¬ 
ists, to bring to bear a workbg knowledge of the 
group and of its literature and tradition, would b- 
volve a commission of unwieldy size and overlooks 
the fact that the present commission ordinarily docs 
submit cases to specialLsts b the group bvoivcd. 
The specific “tradition" of one group ought not to 
bear on questions of nomenclatorial rules, which arc 
rightly the primary concern of the International 
Commission. The proposal for “Some better method 
of obtabbg the opinion of zoologists than the aba 
voce vote of the crowded sessions of an international 
congress" is accompanied by no mention of the fact 
that the secretary of the International Commission 
makes strong efforts to bring proposed cases before 
the gen^l zoological public for its opinions. 

T''at the existing system of zoological nomencla¬ 
ture is b many ways crude and b need of revision 
is undcnbble. That scientific names are so confused, 
absurd or appallingly long as to duD the bterest of 
the pupils of conscientious teachers is a very mbor 
pedagogical objection, if true. That “good judg* 
m<mt, expert knowledge, human sympathy, hard labor 
and long patience" will be required “to find a way 
out" is granted, but we need not completely ignore 
the fact that some degree of these noble qualities has 
already been mixed with the almost fiendishly egotisti¬ 
cal passiDn of systematists (as pictured to us), b 
building up the nomenclature end the rules which 
hold to-day. 

Needham is of course not alone m longbff e 
abiple system of nomenclatase. Koil of ufi 
16 obtab sueh an end is 6 
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solntum ia otmcnuly, as Needham now admits, not 
to be found in any mioh device as numbering epeoies. 
The use of quadrinomials I also object to; it is con¬ 
fined to few authors and to few groups of animalsy 
and is not recognised by the International Rules, to 
which Needham makes too little reference. The use 
of trinomials to designate incompletely differentiated 
forms most systematists believe to be sound and 
unavoidable, and when logically applied leaves the 
binomial specific name available for the use of those 
who do not need or those who do not care or those 
who are unable to split the subspecies of the species 
in question. 

Thus the evil, or virtue, of subspecies ^^splitting” 
need not woriy those who long for a simple nomcn- 
clature (even if the simplicity be artificial). The 
splitting of species, when sound, unavoidably alters 
the scientific name and can be ignored only through 
ignorance or arroganoo. The splitting of genera into 
bubgenera need not worry the worshipers of brevity, 
for thei'c is no need for quoting the subgenus in the 
scientific name. But the splitting of genera into 
smaller genera does alter the name. So does the 
transfer of species from one genus to another. The 
Rules of Nomenclature have no primaiy application 
to such taxonomic changes. These changes are at 
the base of an ever-increasing proportion of the un¬ 
fortunate shifting of names. Fewer and fewer 
alterations are due to the uncovering of overlooked 
available names or to alteration of the species inter¬ 
pretations. 

It is becoming increasingly clear that these name 
changes, due to genua splitting or shifting, are the 
chief concern of those who long for a stable nomcn' 
clature. It is unfortunate that the changes in genus 
concept should alter tlie scientific name of an animal. 
The fault lies in the binomial system of nomencla¬ 
ture. This system confounds classification, which 
ought to be flexible, with nomenclature which should 
be fixed. A uninomial system of animal names would 
divorce classification from nomenclature and would 
presumably emphasise the fact that the species is the 
most natural and objective of all systematic groups. 
It would oortainly shorten animal names. The uni¬ 
nomial system has been found workable in mineral- 
chemistry and astronomy, and would have many 
advantages in aoology. 

I do not propose the present adoption of any 
wuinomial system of jmological nomenclature. I do 
emphasise, however, the facts that the tendency to 
split hSs continued, despite occasional set-backs by 
lumpers, from the time of linnaeue until the present; 
that in some groups the splitting of genera has gone 
far as to produce a high percentage of monotypic 
^ iboh groups there is a tendency, in 


conversation or in general works or in the frequent 
repetition of the name in technical papers, to allow 
the generic name to stand for the whole scientific 
name. We are to this degree now heading toward 
a uninomial nomenclature of animals. That this 
system will be gradually and eventually adopted I 
venture to predict. If the uninomial system is not 
accepted, or until it is, 1 see no hope for ever arriv¬ 
ing at a really stable nomenclature. In the meantime 
we can devise ways of surviving without this stability. 

Gabl L. Hubbb 

UmVEBSlTY OF Micbiqak 

SEA-LEVEL CHANGE NEAR NEW YORK 

Ik Bulletin of the National Research Council, 
Number 70, just issued, there is an erroneous state¬ 
ment. On page 35, paragraph D, it is stated that 
“Tidal observations at Fort Hamilton extending over 
a period of 35 years indicate no appreciable change 
in sGii-levcl at that point during the period of observa¬ 
tions.” 

As a matter of fact, the probable change in sea- 
level at Fort Hamilton ^between 1893 and 1927 is at 
the average rate of a rise of one foot in 214 years (by 
the least square method 0.0047 feet a year ^0.06). 
Though the probable error of this result is great, it 
is more likely to he at the rate of 0.6 feet per century 
(.006 feet per year) as suggested by J. 11, Freeman 
than to bo with “no appreciable change.” 

Curiously, taking the last twenty-five years, from 
3903 to 1927 inclusive, the rate would be ,0055 feet a 
year. 

The whole question daserves further consideration 
which wo hope it will receive. For instance, M. R, 
CampbelP-s suggestion that meanders in streams flow¬ 
ing essentially at and below tide level are indicative 
of drowning, Bull. G. S. A. (1927) pp. 537-555, has 
a bearing. 

Alfukd C. Lane, 

William Fitch Cheney, Jr. 

ASTRONOMY IN SOUTH AFRICA 

Thk paragrraph quoted from Science Service in the 
issue of December 20, 1929, headed “Astronomy in 
South Africa,” contains several inaccurate statements. 

The large refractor of the Radcliffo Observatory 
has an aperture of twenty-four inches, not eighteen 
inches. The University of South Africa does not pos¬ 
sess an observatory, and there is no observatory in 
Cape Town other than the Royal Observatory. The 
twenty-four-inch photographic refractor of this ob¬ 
servatory has an eighteen-inch visual refractor on the 
same mounting. 

Neither the University of Michigan nor the Yale 
tlniversity has branches in the grounds of the Union 
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Observatory, Johannesburg. The University of Mich- 
igan southern station is on Naval Hill^ Bloemfontein; 
the Yale University southern station is in the grounds 
of the University of the Witwatersrand, Johannes¬ 
burg. 


The southern branch of the Harvard Observatory is 
at Mazelspoort, about fourteen miles outside Bloem¬ 
fontein. 

H. Spsnobb Jones 
H. Af. Astronomer 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


SHAKING MACHINE FOR ANALYTICAL 
WORK 

The world's industrial progress has been ineasxired 
by a number of different invontioiw, especially ai>- 
plied mechanical devices. When time became very 
precious, as it is in our days, human ingenuity had to 
stretch its limits seeking some machinery to save labor 
and energy, 

A chemist in his laboratory, for example, knows 
bow to appreciate nil his apparatus which make him 
able to cajTv on his research or routine work quite 
conveniently. The shaking process, whicli is some¬ 
times an import.ant factor in analyses, is a very tedious 
and time-consuming operation. Yet, using a properly 
constructed shaking machine, the process becomes 
easy and sirnjde. The shaking machine will do good 
and rapid work in many instances. 



The accompanying diagram represents one of the 
many nficful shaking machines which have been de- 


signe<l and used in my laboratory of experimental em- 
brj^ology. This machine consists of a box with com¬ 
partments (1) hinged to a base (2) and brought into 
a swinging motion by an electric motor (3) through 
a mechanical “system of four-links chain,” where (4) 
and (5) are the axes of oscillation and rotation, and 
(6) is the maximum amplitude of swinging. Other 
parts of the mnehine are indicated: the hinges (7) 
and (8), sliear legs (0), fly wheel (10) with crunk 
and pin (11), bearings (12), motor pulley (13), driv¬ 
ing pulley (14), belt (15) and base plate (10). 

The shaking can bo done in the box (1) with sev¬ 
eral samjiles under various amplitudes of swinging. 
The first row of compartments (la) provides mild, 
the second (lb) moderate and the third (Ic) intense 
shaking. Xf it is necessary, the amplitude of swing¬ 
ing in t}]o machine can be easily adju-sted by displac¬ 
ing the crank pin (11); and the spcjcd of rotation can 
be regulated by the speed of the motor (3), using 
either n rlu5ostat or several sixes of driven motor pul¬ 
leys (13). 

The machine described above, owing to its double 
action, or “.swinging motion,” might be particularly 
desirable in a thorough but gentle shaking or in any 
other special type of analytical work. 

Alexis L. Romanoff 

CoaNELL UmVKEBiTT 

AN APPLICATION OF STREAK AND HARD¬ 
NESS USED IN CLAY GRADING 

The streak of a mineral is commonly used b^, 
mineralogists and geologists in its determination when 
the hardness of the mineral is less than that of the 
streak plate, but it is seldom that the mineral speci¬ 
men itself seiwes as the streak plate for another sub¬ 
stance and is thereby identified. This latter method, 
however, is used by workmen mining diaspore clay 
in Missouri to estimate the quality of the diaspore in 
the clay pits. 

They have observed that when a lump of diaspora 
clay is broken by cither a pick or “gad” (a steel 
wedge) a dark mark, the streak of the abraded steel 
tool, is left upon first-grade clay, whereas the i^erior 
clay is only crushed or compressed where it is tooled* 
The workmen speak of the clay as “blacking*^ or 
“markiiig” well when the streak left upon the day 
boulder by the iron tool is distinct . ^ 
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Furthermore, it is known that the degree of ^'black¬ 
ing/’ i,e,, the intensity and depth of color of the 
streak, raries directly with the alumina content of the 
clay. Since the value of high alumina clay ie deter¬ 
mined by its refractory quality and since this is 
dependent largely upon the alumina content, the 
depth of color of the dark streak is a valuable aid in 
estimating the quality of the clay. In practice a 
grader observes the "mark” made by the tool or his 
grading hammer, and quickly noting the fracture, 
texture and oolites present in the clay, scjrts it into 
first grade, second grade or hurley with a speed and 
accuracy that ai*e surprising. An estimation of the 
alumina content to within 5 per cent, is regularly 
made, and under favorable conditions car-load quan¬ 
tities and even larger of one grade may be supplied 
with still loss variation. 

Although, upon a cursory examination, the test as 
outlined above might seem crude and undependable, 
its practicability is more evident after a review of 
some of the factors involved. Diasporo and hurley 
clay are made up of tlio mineral diaspora, which 
eontairis 85 per cent. AlgO^, and a bonding matrix 
that is kaolindiJee, its alumina content being in the 
neighborhood of 40 per cent. The hardness of dia- 
spore is G.5-7 (Dana), whereas that of kaolin is 
‘ii'2.5. It is evident that diaspore will scratch or cut 


steel, and that the kaolin-like matrix will not. Hence, 
the higher the diaspore content of the sample the more 
marked its abrasive action will be, the darker the 
streak of steel and the higher the alumina content. 
The clay functions both as a hardness element and 
as a streak plate. Quantitatively, clay containing 60 
per cent, alumina and above will usually retain a 
mark, whereas that below 60 per cent, only packs or 
crushes to a slightly darker, color and does not cut 
steel. An intense black to blue-black color is left 
upon clay running over 70 per cent, in alumina. 

It might also be noted here that the clays higher 
in silica break with a more typical conchoidal frac¬ 
ture, those lower in silica with a more hackly break, 
similuting, in this respect, the rhyoiite-basalt fracture 
contrast. While the writer docs not wish to indicate 
that the cause of the conchoidal fracture lies entirely 
in the high silica content he does wish to show that a 
relationsliip is suggested, and he points out the 
analogy to the igneous rocks because of its lithologic 
interest. A fuller discussion of the various means 
used in grading the high alumina clays of Missouri 
is published in Brick and Clny Eecord, October 8, 
1929. 


W. D. Kkixkr 

Misaouin School of Mines and 
Metaia-dhoy 


SPECIAL ARTICLES 


AN AQUEOUS EXTRACT OF THE SUPRA¬ 
RENAL CORTEX WHICH MAINTAINS 
THE LIFE OF BILATERALLY AD- 
RENALECTOMIZED CATS 

It is a well-established fact that in cats and dogs 
bilateral adrenal extirpation results in death within a 
short time, generally within eight to ten days. The 
animals exhibit a train of symptoms which has come 
to be recognized as typical of adrenal insufficicncy. 
Experiments have shown, moreover, that death is due 
to removal of the cortical portion of the suprarenal 
complex and not to interference with, or loss of, the 
niedulla or adrenalin-containing portion. 

Administration of adrenalin to bilaterally operated 
animals has been repeatedly tried but without success, 
since animals so treated derive no benefit from the 
injections and die with characteristic symptoms of 
adrenal insuffleioncy. Wo have made numerous at¬ 
tempts to prolong the life-span of adrenalectomixed 
®at8 by injections of adrenalin, employing various 
dosages, but in no case have we noted any improve¬ 
ment in the condition of the animals or been able to 
prevent the onset of aymptoma. 

During the past two years the writers have con¬ 
centrated their efforts upon the cortex of the supra¬ 


renal and have prepared and tested a large number 
of different cortical extracts and have used over three 
hundred and fifty cats in the experiments. Varying 
degrees of activity wore obtained from several of the 
preparations, and one lipid fraction revealed a con¬ 
siderable degree of potency. A brief report of the 
early work whs published in the abstracts of the 
American Society of Zoologists.' Since the abstract 
was written, however, the li]^id fraction was further 
fractionated and nu aqueous i)reparation obtained 
which shows greater potency than the original lipid 
extract. This fraction is prepared in the folloAving 
manner. 

The suprarenal glands (beef) packed in ice are re¬ 
ceived from the slaughterhouse within twenty-four 
hours after the death of the animals, and the cortex 
dissected as free as possible from extraneous fat and 
medullary tissue. The ground cortical tissue is ex¬ 
tracted at room temperature successively with 96 per 
cent, ethyl alcohol and 80 per cent, ethyl alcohol for 
varying periods of time, usually about three or four 
days, although wo have obtained active extracts from 
material stored in 96 per cent, ethyl alcohol at room 
temperature for three weeks. The extractives are 

& Anatomical Beoord, 44: 225, 1929. 
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tfotioentrated Beporately in partial vacuo at a low iem^- 
peratnre and the reaidaes tboronghly eztraoted with 
bens^e. The benrone is removed in partial vacuo at 
a low temperature and the lipoidal residue extracted 
with acetone. The acetone-soluble material, after re¬ 
moval of the acetone in a similar manner, is distrib¬ 
uted between 70 per cent, ethyl alcohol and low-boil¬ 
ing petroleum ether. The alcoholic phase is washed 
repeatedly, the petroleum ether washings combined 
and the petroleum ether removed by distillation. The 
residue is again subjected to the distribution pro¬ 
cedure. The petroleum ether washings are washed 
with 70 per cent, alcohol. The alcohol is removed as 
before, and to the aqueous concentrate sufficient dis¬ 
tilled water is added to obtain the desired volume. 
In the present study we have arbitrarily made the 
dilution so that 1 cc represents 30 gm of freshly dis¬ 
sected cortical tissue. The extract is clarified and 
sterilized for subcutaneous injection by Oltration 
through a Seitz filter. The solid content of this 
extract varies between five and ten milligrams per 
cubic centimeter. The extract is not entirely adren¬ 
alin free. 

Present knowledge of the functional significance of 
the suprarenal cortex is so vague and uncertain that 
the only reliable criterion for testing the activity of a 
cortical extract is its effect upon the life-span of 
adrenalectomized animals. The criterion is severe 
and requires much time and effort, but at any rate 
it is an excellent index of potency. 

All cats, both controls and extract-treated, were 
given unifonn treatment. They were treated with a 
vermifuge upon first admittance to the laboratory—a 
necessary precaution since many animals in the 
vicinity of Princeton are heavily infested with hook¬ 
worm—kept in thertnostatically heat-regulated rooms, 
fed identical diets and operated by the same indi¬ 
vidual. At least seven days intervened between re¬ 
moval of right and left adrenals. 

The average life-span of twenty-five bilaterally 
adrenalectomized control cats (untreated) was seven 
days; the maximum survival period of any animal in 
the control series was fourteen days; the minimum 
survival was four and one half days. Twenty-four 
hours following the second operation the first injec¬ 
tion was given. Each animal received subcutane¬ 
ously 0.5 cc to 1.0 cc of extract per kilogram of body 
weight daily. 

Animals so treated remain in perfectly normal con¬ 
dition forty to fifty days, and can not be distinguished 
from normal unoperated cats. They eat, play, fight 
with one another and keep themselves sleek and clean. 
Moat of our animals have shown' weight increases 
during treatment. We have sacrificed several of our 
animals on the fiftieth day of survival in order to 
seareh for acoeesory adrenal tissue^ but in no ease 


have we found anything* despite the most e x bans t iye 
search. 

In our earlier work with the lipid fraction which 
was injected in oil subcutaneously, considerable diffi* 
oulty was experienced in keeping our animals much 
beyond forty or forty-five days, owing to aooumula- 
tion of oil under the skin and abscess form^ion. 
The animals' coats became rough, the hair fell ont 
in patches and their weight gradually declined. None 
of these difficulties have arisen in the experiments 
when the aqueous preparation of the original hpid 
fraction was employed. 

The interesting point is that all healthy double 
operated animals survive and remain in normal con¬ 
dition when treated with the extract. Just how long 
cats so treated will survive we are unable to say at 
present, since our longest surviving animals are now 
in their eightieth day and in excellent condition. The 
experiments, however, justify the conclusion that we 
have successfully extracted from the suprarenal cortex 
of beef an active hormone which maintains the life 
of bilaterally adrenalectomized cats. 

A detailed account of the various experiments will 
be published shortly. 

W, W. SWIKQLB 
J. J. Pfifxkbb 

Dkpabtmxnt or Biology, 

PaiNCKTON Univebsitt 


THE PRE-OLIGOCENE STRATIGRAPHY OF 
PORTO RICO 


A RECENT geological survey of northeastern Porto 
Rico shows that the stratigraphic sequence stiggcated 
by Carlotta J. Maury in Science for December 20, 
1929, needs emendation, at least so far as the forma¬ 
tions which lie unconformably beneath the Oligoeench 
Miocene coastal plain are concerned. 

According to Dr, Maury, rocks of Eocene, Uppei* 
Cretacfjteus and poasibly Lower Cretaceous ages are 
present. She regards the La Muda limestone as one 
of the youngest pre-Oligocene horizons, placing it in 
the Upper Eocene; and a similar, if less precise, 
position was given it by D. R. Semmes in 1919^ on 
the basis of a small and inconclusive micro-fauna. 
The writer's structural studies have developed the 
fact that the bed lies stretigraphically beneath tlie 
Upper Cretaceous formations whidi Maury calls the 
Fajardo and Cape Son Juan limestones. 

Both Maury and E. T. Hodge* believe that the lime¬ 
stone south of Cidra lies at, or near, the base of the 
Porto Rican section, and they both place it tentatively 
in the Lower Cretaceous. This formation* 


1 D. B. Setomes, <<The Geology of the San Juan 
iet, Perto Blco," *^S«lontlAe mvm of Porto Bioo a»a 
ke Islands,'* Vol. , 

% Hodge. The Geol^ Of 
latrlet, Porto 
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h&a found to bo tbe La ttnda lunoBtonOf repeated 
on the dank of one of the oeveral folds whieh rib the 
island. It lies neither at the base nor at the top, bat 
slightly below the middle of the 10,000 to 11,000 feet 
of pro-Oiigoeene voleanics and sediments in this part 


cession that will apply to the pre-Oligoeene rooks of 
the entire island. Determination of snch a sequenoe 
is rendered triply difficult by the large intrusions 
whieh cut the section, by the complexity of the strae- 
ture and by the baffling lateral gradation whieh some 
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Fw. 1. Restored section of the Upper Cretaceous rocks between Bayainon and Fajardo, P. U. 


of Porto Rico. The limited evidence available indi- 
ciites that they are all Upper Cretaceous in age. 

It must be assumed that the designation of the 
rocks in the vicinity of Fajardo and Cape San Juan 
ns limestones was an inadvertent slip, for the out¬ 
crops in this region consi.st of the Fajardo ashy 
shales and of a formation of stratified tuffs for which 
Uie name “San Diego” is herewith proposed. There 
are no limostones nearer than the valley of Rio 
Sabnna, six miles to the west, where a thin wedge of 
the Trujillo Alto limestone is present. 

The writer is not familiar with the structural and 
stratigraphic details in central and western Porto 
Rico, but the facts published suggest that some cau¬ 
tion is necessary in formulating a geologic section 
which utilizes stratigraphic units from those portions 
of the island. Hodge placed the Rio Jueyes series 
iu the Eocene on the strength of a single specimen 
identifled as Venerica^dia aRicos/a Conrad,® and 
Maury apparently accepts his conclusion. Above the 
Bio Jueyes series lie the Coamo tuff-limestone and 
the Rio Deacalabrado series, which both authors have 
necessarily referred to the Eocene. Yet, in the cal¬ 
careous strata of this entire sedimentary series, which 
outcrops on the southern slopes of the Cordillera Cen- 
G. J. Mitchell has reported abundant specimens 
belonging to the rudistid genus, Radiolites^ No bet¬ 
ter mdex fossil of the Cretaceous can be found, and 
in view of the presence of rudistids in the Rio Jueyes 
And Rio Descalabrado series, their assignment to the 
Eocene may well be questioned. The presence of 
Eocene recks in any part of Porto Rico thus appears 
^ he extremely dubious, although the possibility of 
their existence has not yet been completely eliminated. 

At Ute prsaent time the information in print is not 
«^equate for the development of a stratigraphic suo- 


of the formations undergo. The accompanying re¬ 
stored section will illustrate the type of lateral change 
that occurs in northeasteni Porto Rico within a dis¬ 
tance of thirty miles. The geological age of the basal 
formation is not known; the others are Upper Cre¬ 
taceous but do not include the highest members of 
the pre-Oligoccne sequence. 

Howard A. METBRHOPr 

SUZm COhLEOTi 

THE PROPER TAXONOMIC CLASSIFICATION 
OF CERTAIN PYTHIACIOUS ORGANISMS 

Thb literature of mycology and plant pathology 
of the last few years contains many such phrases as 
“Pythium-like fungus causing this or that disease,”' 
It is unfortunate to find in highly technical papers 
such expressions as the above, that tend to confuse 
rather than clarify the true taxonomic position of a 
group of organisms of great economic imiJortanoe, 
since many of them are very aggressive plant patho- 
genes. This group of Pythium-like fungi is repre¬ 
sented by such species as P, gracile Schenk,® P. mono- 
spermum Pringsh.,* P. Butleri Subram.,® P. apkom- 

1 B. B. Branatetter, * ‘ Corn Boot Rot Studies,' * Res. 
Bulletin 113, Agr. Exp. Sta. Uuiv. of Missouri, 1927; 
C. W. Carpenter, *^Pythiuin In Relation to Labaiua Dis¬ 
ease and Pineapple Wilt,'' Hawaiian Planters' Record, 
28: No. 8, pp. 142-174, 1920; C. W. Carpenter, ** Mor¬ 
phological Studies of the Pythium-like Fungi Associated 
with Root Rot," Hawaiian Bulletin Exp. Sta. Hawaiian 
Sugar Planters' Association, Bot, Series, Vol. 3, Part I, 
pp. 59-65, 1921; C. W. Edgerton, E. C. Tims and P. J. 
Mills, "Relation of Species of Pythium to the Root Bot 
Disease of Sugar-cane," Phytopath.j 19; 549-664, 1929; 
Helen Johann, James B. Holbort and James G. Dickson, 
"A Pythium Seedling Blight and Root Rot of Dent 
Com," Jour, Apr. Res., 87: 443-464, 1928. 

* Alfred IHscher, ‘ * Die Pilse: Phycomycetes,'' pp* 
383-410 In Rabenhorst's * ‘ Kryptogamen Flora von 
Deutschland, Oesterreich and dor Schweiz," IV. AbtheU- 
ung, Leipidg, 1892. 

*L. 8. Sttbramanian, "A Pythium Disease of Ginger, 
Tobeeeo and Papaya," Memoirs of the Dept, of Agri- 
ctaidiV itt :$ot Series, ToL 10, No. 4, 1919. 







324 


BCIMNCS 


[VoL. LXXI, No. 11 


dermatum (Edson) Fitzpatrick* and P. arthenomane$ 
Drechsler.® 

This group of organisms has been called “Pythium- 
Hbe” because it possesses, on the one hand, certain 
likeness to the true Pythium organisms, and on the 
other, certain dissimilarities. Fischer® recognized this 
fact and created the subgcnera Aphraginium, Nemato- 
sporangium and Sphaerosporangiuin, the first two to 
take care of the ‘Tythiuna-like’^ organisms and the 
last of the true Pythium organisms. Schroler* later 
divided the genus Pythium into the genera Nemato- 
sporangium and Pythium, the former includin'^ 
FischeFs subgcnera Aphragmiurn and Nematospo- 
rangium and the latter only the subgenus Sphaero- 
sporangiuui. The basis of differentiation between the 
genei'a Nematosporangium, Pythium and Phytoph- 
thora lies in the morphological difference existing in 
their zoospore-producing organs. 

There are three morphologically different organs, 
the prosporangiura, emission collar and zoosporan* 
gium. The prosporangium serves as reservoir of the 
protoplasm intended for the development of zoo¬ 
spores, and the zoosporangiura for the full develop¬ 
ment and discharge of zt)ospores. The emission collar 
separates the prosporangium from the zoosporangium 
and serves for the passage of the protoplasm from 
the former to the latter organ. The wall of the pro¬ 
sporangium is a continuation of and identical with 
the exterior wall of the hypha supporting this organ, 
whereas that of the zoosporangium is not, but con¬ 
stitutes a part of the s(7-called ectoplast or proto¬ 
plasmic membrane of the prosporangium. The zoo- 
aporangium is of short duration; it emerges from 
the emission collar almost simultaneously with the 
flowing protoplasmic contents of the prosporarigium 
and lasts until the zoospores are completely formed 
and have escaped into tlie surrounding medium. 

The three genera may be differentiated on this basis, 
as follows; 

Nematosporangium: Prosporangia not well defined, 
nematoid, alantoid or rarely subspherical, intra- and 
extra-mai’ginal; emission collar very long; zoospo- 
rangia spherical, size variable; zoospores few to 
many. 

Pythium: Prosporangia well defined, spherical to 
ovoid, mostly cxtra-maiginal, rarely intra-marginal; 
emission collar short; zoosporangia spherical, size 
variable; zoospores few to many. 

^ H. M. Fitzpatrick, ‘ * Generic Goncopta in the Py thia- 
coae and Blastocladiaccfto,' ’ Mycologiaf 15; 166-173, 
1923. 

diaries Prochaler, Pythium arrhenomanea n. sp,, 
A Parasite Causing Maize Root Rot,'' Phyiopath., 18; 
873-876, 1928. 

«J. Bchrotcr, ‘ ‘ Pythiaceae,' * in Engler-Prantl, “Na- 
tiirliche Pflaxtaenfomilien," pp. 104r-106, 1897. 


Phytophthora: Prosporangia well defined, lenum 
shaped to spherical, mostly extra-marginal of dif¬ 
ferent sizes; zoosporangia developing within the walls 
of prosporangia; emission collar entirely lacking or 
rarely slightly developed; zoospores few to many. 

Furthermore, species of the genus Nematospo¬ 
rangium are differentiated by their rapid or slow 
production of oospores in culture media and tissues 
of hosts, by the filling or not filling of the oogonium 
b}^ the size of oospore, number of antheridia and other 
characters. 

F'itzpatrick* strongly recommended the adoption of 
the generic name Nematosimrangium iristead of 
Pythium in Rheosporay^gium aphanidormatum Edson, 
but unfortunately this recommendation has not been 
adhered to by more recent workers. 

The writer, on the basis of extensive studies on all 
the well-known ^‘rythium-like'' organisms or Nemato¬ 
sporangium spp., and, in addition, on eight more new 
species obtained from diseased pineapple roots, is 
absolutely convinced that the morphologic differences 
existing between the Nematosporangium organisms, 
on the one hand, and the Pythium ones, on the other, 
are sufi&cicntJy significant to merit generic distinction. 

It is proposed, therefore, that those organisms, 
known heretofore as Pythium aphanidermatum (Eds.) 
Fitz., P. Butleri Subramanian and P, arrhenomanes 
Dreehsler be renamed as Nematosporangium aphan- 
idermatum (Eds.) Fitz. comb, nov., N. Butleri (Sub- 
ram.) comb. nov. and N. arrhenomanes (Dreehsler) 
comb. nov. 

Such organisms as Pythium gracile de Bary, P. die- 
tyospermum Korciborski and P, monospermum 
Pringsbeim have been placed already by Schrbtor in 
the genus Nematosporangium. 

The writer is preparing a paper which will soon 
be published wherein eight new species of this genus 
are described and the taxonomic features of this genus 
are thoroughly discussed. 

C. P. SiDEBIS 

A. H. P. 0. Experiment Station, 

University or Hawaii 
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HONOR SOCIETIES* 

By Dr. E. P. LYON 

DEAN OP THE UNXYEESITY OP MINNESOTA MEDICAL SCHOOL 


The other day a recent graduate of our school canie 
in to see mo. He had just completed his internship 
and was trying to decide whether to begin practice or 
to enter upon graduate study. Across bis stomach— 
it was too low for his heart!—I observed a watch 
chain from which dangled four golden keys. There 
was Phi Beta Kappa. He was the best scholar in his 
clatis in a well-known college, and he hung that key 
on his chain when he took his A.B. degree. There 
was Sigma Xi. He gathered that in his second year 
of medicine by spending his spare time—oh, yes! a 
good man has spare time!—and his vacations in the 
bacteriological laboratory and writing a nice original 
paper. The third was Alpha Omega Alpha. Tho.Be 
present know how he got that. He stood second in 
bis class in medical school, and the Minnesota Chap¬ 
ter took several dollars of his (father^st) money and 
presented him with the mystic emblem which goes 

1 Delivered before the Alpha Omega Alpha Society, 
ttt. Louie University Medical School. 


Revelations one half better, for it says, “I am Alpha 
and Omega and Alpha over again.” Finally there 
was the key of the licentiate of the National Board of 
Medical Examiners. 

As I talked with this young man I remember think¬ 
ing that each of those jewels stood for a good job of 
work, I knew he had earned each one of them. I 
also thought that each combination of Greek letters 
represented a motto—a phrase of admonition and 
guidance. And I thought, ‘This boy deserves his 
baubles, but I doubt whether he could tell in a single 
case what the letters stand for.” And I thought, 
"What storehouses will those keys open for this mant 
Alas, they will open no locks. He will have to pick 
the locks. I think he can do it.” 

Just then one of his old classmates came in, hit 
my man on the back and scoffed; ”0 boy! Lamp the 
decorations! Looks like a row of anchors on the side 
of a battle-ship! Say, Saint Peter, you ought to get 
a key ring and carry those things in your hip pocket.” 
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But the proud possessor of the keys of heaven— 
fortunately he has a sense of humor—retorted witiiout 
turning a hair: “You poor moron! What do you 
know? I might have had a Phi Lambda Oop.^ but 
they cut me off because I said I was going to be a doc¬ 
tor and not a chemist. I'll give you the bunch if 
you'll tell me where there’s a good place to hang out 
my shingle.” 

Of the making of honor societies there is no end. 
The list of them reads like the roster of radio stations 
—so many and so varied that one wonders that the 
abbreviated Greek alphabet affords sufficient combina¬ 
tions. One hears faculty talcs that in one college at 
Minnesota there arc enough honor societies to provide 
membership for every senior student with a “C” aver¬ 
age, though, of course, it doesn’t work out quite that 
way. One actually learns of a super honor society— 
I forget its lettering—which takes only the best of 
the members of the regular honor societies. One con¬ 
templates the possibility of an extra, ultra, paramount 
and preeminent society which will initiate only the 
upper 10 per cent, of the super society. One waits 
breathlessly for the formation of an honor society for 
those who fail to make an honor society. One is 
told of Fi Beter Capper, at an eastern university, 
whose standard is said to be that candidates must 
flunk thi*ee fourths of their coursers and yet remain in 
school. 

What does all this mean? Or docs it mean any¬ 
thing? Is the honorary fraternity just a mutual ad¬ 
miration organisation—an amusing and harmless as¬ 
sociation of those afflicted with a superiority complex? 
Or is the honor society—are some honor societies— 
representative of real superiority, perhaps hard to 
define and analyze but a complex and actual force? 

I am not sure that we can answer these questions. 
Perhaps they can not be an.swered. But before we 
try to answer let us simplify the task by eliminating 
from consideration all those societies in which a social 
or personality factor affects the selection of mem¬ 
bers. Let us leave to the barber and cosmetic schools 
the bestowal of honors founded on the color of eyes 
or hair. Let us leave to the Blue Book and Social 
R<^ster prestige founded on good fellowship and 
social graces. Let as even omit—but regretfully, for 
we shall lose persons high in public esteem—let us 
omit those societies which stress physical prowess, the 
athletic honor societies. Let us be old-fashioned 
enough to consider scholarship as the aim of higher 
education and include in our discussion only those 
societies whose sole criterion of membership is scholar¬ 
ship. 

Also before we try to answer the questions let us 
be clear to start with that we do not imply too much. 
Membership in an honor society means that, in the 


judgment of some body of persons, one has stood 
above his fellows in some particular group and aiiua^ 
tion and in some particular respect. Phi Beta Kappa 
means high scholarship in an arts college among a 
group of arts college seniors. Alpha Omega AJpha 
means high scholarship in the subjects of the medical 
curriculum, under the conditions prevailing in a par¬ 
ticular school. One can not expect a group chosen 
at this age and in these conditions to be fully correla¬ 
tive with a group which might be chosen after ten 
years’ further development in contact with the world. 

Furthermore, the judging of scholarship involves 
the comparison of marks and brings in all the ahort- 
oominga of the marking system. We know Uiat no 
system of grading is completely dependable. If we 
arrange 100 men in order of scholarship marks, wo 
know that number 1 is surely better than number 100 
—better than nuTnl)er 50. But we are not at all sure 
that number 10 is hotter than number 11 or number 
12. If we choose the upper 10 per cent, or 25 per 
cent, for an honor group we may reject some who 
ought to be included, may include some whom a per¬ 
fect system would leave out. 

This implies that reasonable humility is called for, 
and that we who wear the keys ought not to be too 
cocky in our attitude toward those who ornament 
their vests in some other way. 

These errors in ranking students become greater 
when the comparison is made on the basis of an elec¬ 
tive curriculum. For example, in the arts college, 
how is one to compare a student who majors in mathe¬ 
matics with one who majors in French literature? I 
have understood that there is more or less jockeying 
and more or less heartbreaking in Phi Beta Kappa 
elections because of interdopartment rivalry, particu¬ 
larly as regards the last and border-line cases under 
consideration. This may be less true in elections to 
Alpha Omega Alpha because of a more fixed cur¬ 
riculum. But to some extent a factor of uncertainty 
must always be there. 

Note further that rank established by a comparison 
of marks ia a judgment made on the cold facts of the 
record. It indicates just that and no more. Perhaps, 
however, number 10 on our imaginary list bad all his 
time for study, whereas number 11 bad to work for 
a living. Perhaps number 10 was well while number 
11 had a sick spell. Under other ciromnstances their 
relative ranks might have been reversed. Neverthe¬ 
less, the poorer man will always wear the key# and the 
other fellow must be content with a Red Cross but¬ 
ton or join the Elks, There is no way of helping this 
situation. 

Let us bear in mind, then, that elections to honor 
societies are subject like everything in Ufe tp fallible 
human judgment made on fallibia huiennn 4ata^ 



TowSaA oa average for a large number of people, 
they represent fact They ere approximately oorroct 
for the lixiEuied situations and groups they cover, but 
not absolutely so as regards individuals. This may 
be some consolation for those ivho fail to get in and 
ought to exert a tempering influence on the superiority 
complex of those who make the honor group. 

But going a step further let us assume that we have 
picked the upper 10 per cent, for an honor society 
and that they really arc the top 10 per cent. They 
are the best men, the most intelligent, the steadiest 
workers. They deserve the honor. But what does it 
signify t 

How much of their superiority did they make for 
themselvesf Some, perhaps, but by no means all. 
They were bom good. Tiie honor by good rights 
siiould bo shared with their grandparents. This 
seems certainly true for that part of our make-up 
spoken of in a limiting way as intelligence. It seems 
probable that it is true in considerable degree for the 
indefinite qualities sometimes called temperament. 
Tiiat one man works harder than another, has more 
ambition, is less easily discouraged, is able better to 
‘‘put it across,'^ has better health and more strength— 
all those may be partly hereditary. 

The business instinct which caused the servant who 
received five talents to put them into trade and gain 
other five talents may have come from his father as 
truly in a material sense as the five talents of capital 
with which ho began his financial operations came 
from his master. Perhaps he got it, as in a purse, 
included in the chromosomes of the parental sex cell. 
And the lack of imagination and initiative which 
caused the one talent servant to hide his money in the 
earth may just as truly have been inherited—doubt¬ 
less from the maternal side of the house 1 
I am not belittling the influences of environment. 
I am not saying that education is futile. I am not 
maintaining that the formation of useful habits— 
whether of study or in other directions—is not to be 
striven for and is not immensely valuable when ac¬ 
quired. 1 am saying that in selecting any superior 
&roup a large hereditary factor comes in. Personally 
I believe it is the largest factor. Anyway it is a 
large factor. And admitting this, it behooves the 
wearer of keys to be moderately humble and take a 
short course in ancestor worship. 

And now to proceed one step further in the de- 
hunking of our own group, Alpha Omega Alpha, 
what can be said on the proposition that election to 
this Bodety is a prophecy of success in the practice 
medicinef Does the brilliant man make a better 
doctor than bis less weU-endowed claaamatef 
A few yea^ ago I should have fallen back on my 
avonte doetHine of avmges. I should have said 
there will he fomo lack of mxtom among the brilliant 
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top men and there will be many successes among the 
much larger number of the average and poor men. 
But a larger share of the upper 25 per cent, will sue^ 
cced than of the lower 75 per cent. 

But g^radually I changed ray mind. I was im¬ 
pressed more end more that success in the practice 
of medicine depends largely on qualities which the 
classroom and examination do not reveal or test. 
These qualities are sometimes heaped together under 
the bead of personality, sometimes opprobriously de¬ 
nominated “salesmanship.” (Yes, it is a fact that a 
doctor must be able to sell himself before he can 
serve.) 

He must be able to create confidence. He must be 
able to get the sick man’s point of view. He must— 
or at least, should—have a sympathetic attitude. He 
must be able to mingle on a basis of mutual interest 
with all classes of people. He must minister to his 
patients. He must be a minister! 

So true is this that I have sometimes characterixed 
the practice of medicine as 50 per cent, science, 50 
per cent, skill in technical procedure and 100 per cent, 
ministry! A 200 per cent, man—that is a good doc¬ 
tor! 

Whatever you call that extra 100 per cent.—that 
indispensable, intangible, psychological something 
that makes a good doctor—our methods of choosing 
medical students take it very little into account. Our 
curriculum and teaching methods do not measure it 
or in large degree, I think, develop it. The graduate 
has it or has it not, finds it or docs not find it, owing 
to influences beyond our knowing or, at any rate, be¬ 
yond our immediate power to gauge and direct. 

Now if a large part of one’s qualification for mak¬ 
ing a success in the practice of medicine is beyond the 
purview of those who select the members of our honor 
group, you will not be surprised—nor was I—to 
learn that the successful men in medicine come about 
equally from those who stood in the upper, middle 
and lower thirds of their medical school classes. The 
survey was made by the Commission on Medical Edu¬ 
cation and included over 1,600 physicians. These 
were judged successful by fellow practitioners. The 
criterion was not financial but rather sound medical 
practice—good service to the people—which, you are 
aware, is a thing that fellow members of the craft 
know but which patients unfortunately do not know. 

So, if the members of Alpha Omega Alpha here 
present have foreseen themselves successful beyond the 
avemge of their classmates, if they have envisaged 
crowded waiting rooms and a multitude of grateful 
patients, this is the time to debunk; this is the time 
to deflate. Apparently they will get no more of that 
form of success called success in medical practice than 
their key-less companions. 
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But now that we are all prostrate and reduced to 
the common level—let us key wearers reexamine our 
position and try to find out just what bulwarks and 
ammunition we have. It may be that the honor so¬ 
cieties are justified after all. 

Let us look at the history of a few of them. 

Phi Beta Kappa is by far the oldest, having been 
founded in 1770. For more than fifty years it was 
a secret fraternity like the others we know so well, of 
which it was the first. In fact, ail the rest are imita¬ 
tions of eai'ly Phi Bela Kappa. In 1831 it gave up 
its “secrets.” Gradually it perfected its system "of 
election until now it is practically speaking a scholar¬ 
ship honor society in arts colleges. 

How do the members of Phi Beta Kappa show up 
in later life? I suppose no statistical stud^^ of the 
success of Phi Beta Kappa men in contrast with 
those college graduates who are not members has ever 
been made. But Die list of great ones in the 
society is impressive. I quote from their booklet: 
“Eight have been chosen to the Presidential office. . . . 
The Chief Justice and four Associate Justices of the 
Supreme Court are Phi Beta Kappa men. A great 
host of them adorn tlie learned professions. Others 
are noted scientists.” A copy of the Phi Beta Kappa 
Key recently before me is largely taken up with ac¬ 
counts of the installation of Phi Beta Kappa men as 
college presidents. Eight new presidents are listed 
in that particular number of the Key. One, Dr. 
Arthur Stanley Pease, was installed at Amherst, and 
the account of his inauguration modestly stated tliat 
all presidents of Amherst from 1821 to date, ten in 
number, have been Phi Beta Kappa members. 

Yes, the Key does a nice job of advertising! But 
there can be no doubt that tlxis honor society has 
among its members a very large number of persons 
who have become successful in callings requiring in¬ 
telligence and scholarship. It does select a superior 
group. 

Parenthetically, it must be said that it does not— 
can not—get all the good and great. How could it? 
It confines its membership to arts college graduates. 
At Minnesota high-grade graduates of the nearly re¬ 
lated College of Education are not eligible. More¬ 
over, not all good colleges have chapters. Hoover, as 
an engineering student, would not have been eligible 
even if there had been a chapter at Stanford when 
he graduated. And the Happy Warrior, poor fel¬ 
low—he can never join a “frat,” never wear a lettered 
sweater, never sport a key. Yet some of us think hia 
cerebrum is a rather unusual and effective piece of 
architecture. 

Ibsen calls the great of the earth*—! have the quota¬ 
tion from a book of Hamlin Garland’s—“an aristoc¬ 
racy of mind, of ohareeter and of will.” Phi Beta 
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Kappa includes among its mambers a goodly nuirimr 
of this nobility but by no means all, Hot should we 
think that all the aristoeracy of medicine will wear 
the key of Alpha Omega Alpha. There are good 
that do not get into the net. Furthermore, as 1 indi¬ 
cated earlier, quite a few medium-sised fish get their 
gills entangled in the meshes daring the fishing opera¬ 
tions. 

(This is the last debunking I shall do. Hereafter, 
Alpha Omega Alpha, you may raise your head, proud 
though somewhat battered about the eyes.) 

And returning to Phi Beta Kappa let us ask what 
else the society has accomplished. Apparently cus¬ 
toms differ among the chapters, but a frequent thing 
has been the support of annual addresses on appro¬ 
priate topics by some of the country’s best thinkers. 
Some of these addresses have been published by the 
society. Delving into the volume before me I note 
orations by such men as Ralph Waldo Emerson on 
“The American Scholar,” George William Curtis on 
“The American Doctrine of Liberty,” Wendell Phil¬ 
lips on “The Scholar in a Republic,” Charles W. 
Eliot on “Academic Freedom,” Woodrow Wilson on 
“The Spirit of Lcaniing.” 

From Wilson’s address I cull the following: 

What we should seek to impart in our colleges ... is 
not so niueh learning itself as the spirit of learning. It 
consists in the power to distinguish good reasoning from 
bad, in the power to digest and interpret evidence, in a 
habit of catholic observation and a preference for the 
non partisan point of view, in an addiction to clear and 
logical processes of thought and yet on instinctive desire 
to interpret rather than to stick in the letter of the 
reasoning, in a taste for knowledge and a deep respect 
for the integrity of the human mind. 

I do not know of any better formulation of the gen¬ 
eral aims of our medical schools or the aims of Alpha 
Omega Alpha than these sentences by Woodrow WU- 
80 *^. If he had used the expression “scientific spirit” 
you would all see that this is true. 

We will admit, then, that Phi Beta Kappa in fos¬ 
tering its annual addresses has done something fine 
and worthy of imitation. 

According to members of the Minnesota faculty the 
competition for Phi Beta Kappa is a salutary inliu- 
enoo among undergraduates. One infers that the 
good effects are found both among those who are 
elected and among those who fail to make the fra¬ 
ternity. The boy who fails to get a key may 
heartbroken at the time, but he has acquired the bet¬ 
ter thing—the habit and love of study. One opines 
that anything which stimulates a desire for scholar¬ 
ship in these days of extracurricular activities and of 
sentiment against serious study is to fac 
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We hare made, it seems, a good case for Phi Beta 
I Kappa; and those who have its emblem may now 
IpoliBb it up and restore it to a prominent position 
over the abdomen. With lapse of years adipose will 
collect there and tip the key more and more into the 
line of vision of eolleagues and neighbors. 

Sigma Xi is the next I shall mention. It was 
founded at Cornell in 1880 with the intention that it 
should be a sdentiOc Phi Beta Kappa. Sigma Xi 
now has forty-five chapters. ]t has become more rep¬ 
resentative of productive scholarship than the older 
society. Its motto means “Companions in Zealous 
llesearch.” Seldom, if ever, is membership granted 
on the basis of excellence in science courses alone. An 
original publication or evidence of investigative abil¬ 
ity is required. 

I consider that it is a great honor to a young man 
or woman to be admitted to Sigma Xi. I think that 
earnest striving for this honor has helped a good 
many students to grow. I wish higli-gradc medical 
students would oftener do the research work which 
would make them eligible to this society. It would 
stimulate able students in science methods and scien¬ 
tific thinking; and even if they did not become in¬ 
vestigators, they would be better doctors. 

Sigrna Xi as an organization fosters activities quite 
similar to Phi Beta Kappa. Its annual addresses 
are on scientific subjocls, and not a few of them 
have been distinguished. 

The society and its individual chapters have helped 
research and aided in the spread of the scientific spirit 
in a variety of ways. There is quite an extensive 
literature on this society. If you have a Sigma Xi 
key, polish it up and put it out in front. 

I might, if time pennitted, refer to three or four 
other societies which are worthy of high rating. But 
now I must go on to Alpha Omega Alpha, the society 
und(jr which this meeting was promoted and of which 
many of us are members. We may have plucked 
a few feathers out of its war bonnet, but we are 
proud of our tribe none the less. 

This fraternity was founded in 1902 at the College 
of Physicians and Surgeons, Chicago, now the Medi¬ 
cal School of the University of Illinois. The founder 
was William W. Root, a senior. Eight others with 
Root were charter members. It was purely a stu¬ 
dent movement. Not until later did faculty members 
have a hand in the organization. 

It was a time of low standards in medical educa¬ 
tion-eight years before the famous Flexner report. 
There were about 160 medical schools in the United 
States—twice as many as now. Many of these were 
purely commercial in character. The standard of 
admission in almost all schools was nominally high- 
BCliool graduation, but really lower. The schools ad¬ 


vertised and proselyted in a shameful manner. The 
unsavory traditions of medical school life were in¬ 
tensified by a liberal sprinkling of uncouth and rowdy 
students. You who are accustomed to the average 
reasonably high culture and decency among medical 
students now would not have been at home among 
those who studied medicine twenty-five years ago. I 
remember when I went to St. Louis University Medi¬ 
cal School in 1904 they killed all my frogs by spitting 
tobacco into the aquarium. They were a rough but 
jolly lot. 

Character is a difficult thing to judge in the ab¬ 
sence of “overt acta,” but probably the common im- 
pres.sion is correct that there were more drinking, sex 
irrcgnilarity, cheating and general dishonesty than 
among a similar group now. At any rate they were 
louder about it. 

At Physicians and Surgeons Ruot and his com¬ 
panions undertook a “positive stand for better things.” 
Their ideals included not only good scholarship but 
honesty and decency— in a word, cliaracter. Of 
course they could have had in mind no picture of 
what their little effort would grow into. But the 
germs of the present society were in the ideals of that 
group of seniors at the old P. and S. Root states 
that the first meeting was in the bacteriological 
laboratory. Perhaps there was prophetic significance 
in the presence of culture media and incubator. Just 
imagine what might have followed if the society liad 
been bom in the pathologic department! 

Whatever may have been the external infiuences, 
there can be no doubt as to the viability of Alpha 
Omega Alpha^s germ-plasm. In two months there 
was a chapter at Rush; a little later, one at North¬ 
western. There are now thirty-six chapters. So far 
as careful judgment can determine they are in the 
best medical schools of the United States and Canada. 
The society represents an honor group of colleges as 
well as of individuals. 

While the original idea was wholly of student 
origin, the society owes much to faculty advice and 
help. Professor Winfield Scott Hall, of Northwe.st- 
ern, and Professor Walter B. Cannon, of Harvard, 
are two to whom the organization owed much during 
the formative period. 

It is particularly enjoined by the constitution that 
“unpopularity of a student shall not be a bar to his 
election.” Further, no student may be rejected on 
character grounds without a full statement of reasons 
and, presumably, of evidence. The motto means “To 
be worthy to serve the suffering.” The key ha.s an 
anatomical significance. The initiation consists of no 
more than the affirmation of the Oath of Hippocrates 
and the signing of the constitution. Usually there 
are explanatory remarks concerning the history, eon- 



880 

and aims of the fratemty, by some faoulty 

member. 

Just as the Oath of Hippocrates is to be observed 
not as literally applying to present-day medicine but 
rather in the spirit, bo the force of Alpha Omega 
Alpha lies not in the formal organisation but in its 
ideals. These again are but the highest ideals of the 
honorable profession to which you all expect to be¬ 
long, with the addition of the desirable but not al¬ 
ways attainable ideal of high scholarship. It may 
be said, therefore, that any physician who servos his 
patients according to the highest canon of the profes¬ 
sion is an Alpha Omega Alpha in essential spirit. 

The society merely marks or strives to mark those 
of the greatest intellectual capacity—as I have before 
said. It is a part—a part only—of the “aristocracy 
of mind, of character and of will.” This aristocracy 
is largely, as I have remarked, as truly hereditary as 
any feudal nobility—only tliis one is governed by the 
laws of biology rather than those of primogeniture. 
The only common law is that of noblesse oblige. 

Noblesse oblige —obliges whatt Obliges all, it 
seems to me, that superior talent, character and will 
can accomplish. Obliges from the organization stand¬ 
point all that the united group can bring about for the 
common good of the profession in which this aristoo- 
raey exists. It should strive for better medical edu¬ 
cation, better teaching, fuller medical knowledge, bet¬ 
ter medical practice, better medical service for all the 
people, better public health, better understanding and 
respect for medicine and doctors on the part of the 
public. In these directions the society as a national 
unit and as chapter groups is moving. 

Like the previously mentioned societies Alpha 
Omega Alpha has fostered annual addresses, usually 
before largo audiences of medical men. Some of these 
have been distinguished contributions. Certain chap¬ 
ters have offered prizes for original investigation. 
Some have started loon funds for needy students. 
Some have conducted lecture courses or formal pro¬ 
grams similar to those of medical societies. One at 
least has assisted the library of the school in which 
it is located. One has organized as a research club. 
One inaugurated tuberculosis clinics in a neighboring 
city. 

There are many valuable things which a chapter 
con do. No chapter should be content with only an 
annual meeting, banquet and initiation. 

Ail chapters, so far as I know, have exercised a 
stimulating inflaence on undergraduate scholasrship. 
Inquiring into this matter I have met the suggestion 
that the influence would be greater if efforts were 
made to call the attention of freshmen and sopho¬ 
mores to the existence and aims of the society. One 
chapter offers a prize for the beat student in the 


aopIbomoTe group. I pass these saggevtiona on to 
local chapters. 

Noblesse obUgs —and what of the individual mam* 
berf Surely to use his Qod-given ability to the foilest* 
“An aristocracy of mind, of character and of wilL*^ 
Woe to him who falls down on the last of the trilogy, s 
Woe to him to whom the stimuli to lughest achieve¬ 
ment he had while in school fail when he geta away 
from the bracing atmosphere of the educational en¬ 
vironment. He must become self-su£Qoient, self-stait- 
ing. He must supply his own stimuli. “The sin I 
impute to each frustrate ghost is the unlit lamp and 
the ungirt loin.” And sinner of sinners is he who 
lets his lamp, once lighted, go out, and drops the 
mantle once girt about his loins. 

But more specifically and in conclusion, I think we 
must look to Alpha Omega Alpha for a large part in 
the prograsa of medical science. I think a goodly 
portion of the new and useful knowledge during the 
coming years will come from the members of this 
society. I think that in larger ratio than its mem¬ 
bership indicates it will supply the medical teachers, 
writers, investigators and those who while in active 
practice make noteworthy contributions to medical 
knowledge and medical literature. 

And why do I think so when I have told you al¬ 
ready that you may expect only your proportion of 
the successful medical practitioners T Because I think 
that those qualities which make the toaclicr or in¬ 
vestigator are the ones which scholarship signifies and 
this society represents. 

The successful doctor needs a good but not a su¬ 
perior intelligence. The situations he faces, the asso¬ 
ciations of ideas ho is required to make, the judg¬ 
ments he is called upon to pronounce are usually 
familiar situations, associations, judgments. It takes 
only reasonable ability and knowledge now to pilot 
a ship across the Atlantic. It took a genius in the 
day of . Columbus. Almost any reasonably intelligent 
doi/or with some technical skill can do now what 
McDowell or Marion Sims did. It took supermen to 
do it the first time. 

The characteristic of high intelligence is the ability 
to make new associations, the ability to see new ideas 
and new arrangements or relations of ideas. The 
characteristic demand of research is first for new ob¬ 
servation; but more, for new associations of new or 
old observations and for new methods. The research 
man is he who knows wliat to look for. The research 
roan is he who sees what he isn't looking for. The 
reseaneh roan is the one like Claude Bernard or 
Jacques Loeb who capitalizes his failures* These 
qualities go with the keenest intelligence. 

I honestly believe, members of Alpha Omega Alpha, 
that another generation vrill see a large ef 


SQism^s 



sommu 


m 


■be p:roleli^rdtipB in tn^oal whools, the direetor- 
Hups and othcfr posts in research institutes, the editor- 
kips of medical jonmaia held by those who as under- 
Braduates were elected to Alpha Omega Alpha. New 
pietbods and instromonta and diseases will be named 
ntor yon. The author’s index in medical literature 
will be, in large degree, an A. 0. A. directory. The 
text-books will bear your names. The handbooks of 
research will contain your biographies. You will 
even be mentioned in “Who’s Who,*’ which is almost 
as bad as having a p 3 Tamid named after you. 

Medical practice needs good men. Medical prac¬ 
tice is an honorable and useful calling. But I be¬ 


lieve that teaching and research need men of A. 0. A. 
caliber even more than the practice of medicine needs 
them. I direct your eyes to the immensity of the 
unknown. I parody Browning: 

Oontraat 

The petty Known, the Unknown vast. 

Bring your great talents, Alpha Omega Alpha, 
like Columbus to the shore of the unknown. Chart 
new pathways, sound new depths, dare new winds 
and ourrents, visit strange lands, bring bock new 
fruits—then shall ye be great. Then shali ye be 
dukes and kings in the aristocracy of intellect. Then 
shall ye deserve your heritage—and your key. 
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RICHARD MILLS PEARCE, JUNIOR 

Dll. Richard Mills Pisakoe, Jr., died on February 
16, 1930, of heart disease. Bom in Montreal on 
March 3, 1874, he received his early education at the 
Boston Ijatin School. Taking up the study of medi¬ 
cine, he entered the Harvard Medical School, from 
which he received his medical degree in 1897. After 
p:raduation there he came under the influence of Pro¬ 
fessor W. T. Councilman, and entered the departnient 
of pathology, where for a year ho filled the position 
of instructor. 

In 1900 Dr, Pearce was called to the University of 
Pennsylvania, becoming first demonstrator in pathol¬ 
ogy and, later, assistant professor of patliology. In 
1903 ho assiuned the directorship of the Bender Hy¬ 
gienic Laboratory, in aflUiation with the Albany ( N. 
Y.) Medical College, in which latter institution he 
held the professorship of pathology and bacteriology. 
Five years later he became professor of pathology in 
the New York University and Bellevue Hospital Med¬ 
ical College, New York City. In 1910 be returned to 
the University of Pennsylvania, to fill the newly 
founded chair of research medicine, and thus became 
the first research professor in medicine in the United 
States. During the World War, Dr. Pearce gave val¬ 
uable services with the American Red Cross in Wash¬ 
ington as secretary of the Medical Advisory Commit¬ 
tee and director of the Bureau of Foreign Medical 
Service, and later with the National Research Council 
aa chairman of the division of medicine and related 
sciences. At the conclusion of the war he resumed his 
temporarily interrupted research work at the Univer¬ 
sity of Pennsylvania. During three years of personal 
association with Dr. Pearce at the University of 
Pennsylvania, the present writer was able to appre- 
ciate his oompetence, talent and devotion both as 
t«aoher and as investigator. 

la the eoiued of his teaching and research, Dr. 


Pearce’s own contributions to scientific knowledge in 
pathology were significant. He made real additions to 
the knowledge of cy to toxins at a period when that 
subject was in the formative stages of its growth, and, 
correcting current errors, diverted experiment into 
more accurate channels, through which distinct prog¬ 
ress came to be made. With the aid of his pupils he 
carried through one of the comprehensive and sub¬ 
stantial investigations of the pathology of the spleen, 
and embodied the results in a vohmic of permanent 
interest In addition to these, which may be regarded 
as his major undertakings, he successfully investi¬ 
gated, either alone or with or through pupils, numer¬ 
ous other problems in pathology. 

In 1920, Dr. Pearce entered upon activities through 
which he was soon to be known and respected in 
wider fields; he became associated with the Rockefel¬ 
ler Foundation, carrying out at first medical surveys 
in South American and other countiics; in 1923, he 
Ijecame regularly attacthed to this foundation aa di¬ 
rector of the Division of Medical Fjducation, which 
position he held up to the time of his death. The field 
was not new to Dr. Pearee; he had in 1012 delivered 
the Hitchcock Lectures at the University of Cali¬ 
fornia on the subject of “Research in Medicine,”^ in 
which he had forcibly and lucidly discussed the his¬ 
torical and present-day problems of medical educa¬ 
tion and research. His association with the Rocke¬ 
feller Foundation led Dr. Pearoe to investigate per¬ 
sonally the state of medical education in many parts 
of the world, and to devise means through which med¬ 
ical teaching and research might bo advanced by ju- 
d.iciou8 financial assistance. He made many visits to 
foreign countries, including a long stay in Chino, in 
order to assist in the organization of the Peiping 
Union Medical College, in addition to numerous visits 

1 Printed in **Medical Research and Education'' by 
Richard K. Pearce and others. The Science Press, New 
York, 19ia. 
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to medical institutions in the United Btates and in 
Canada. In the course of these studies^ Dr. Pearce’s 
oonstmctive mind found out ways of modifying and 
improving existing conditions^ and the warmth with 
which his suggestions were welcomed by the institu¬ 
tions under examination was shown by the frequency 
with which they were put into practice. It is not too 
much to say that Dr. Pearce’s insight, high purpose, 
and tactful approach made his visits to educational 
institutions in many countries important events in 
their history. Ills services to them, conceived broadly 
as educational, were something apart from any ma¬ 
terial aid which he might bring them, although it 
sometimes happened, of course, that the developments 
which he foresaw could only be brought to fruition 
through financial aid. 

There can hardly be a doubt that an essential part 
of Dr. Pearce’s success in perceiving ways of extend¬ 
ing and improving facilities for medical education 
and research arose from his own dominant interest in 
medical research and his personal contributions to 
medical knowledge. During the whole of Dr. Pearce’s 
laboratory career, which extended from 1900 to 1923, 
or more than twenty years, he was engaged himself, 
or with pupils, in teaching and in conducting medical 
research. This experience was of iribstimable value to 
Dr. Pearce in his subsequent highly onerous and in- 
fiuential position as an officer of the Rockefeller 
Foundation, and to it may be traced those cour¬ 
ageous, comprehensive projects in the enlarging of 
facilities for instruction and research in many places 
in the United States and Europe. 


Dr. Pearoe possessed a winning personality which 
brought him many friends and admirers. The nature 
of his educational activities in the later years gave ad 
almost world-wide scope for the operation of his per-l 
sonal gifts. His heart was deeply immersed in these 
activities, and he felt the burden of the critical posi¬ 
tion which he came to occupy because of the declared 
purpose of the Rockefeller Foundation to contribute 
toward the improvement of medical teaching and re¬ 
search on a world-wide scale, an undertaking vast and 
intricate in nature. But it is doubtful whether in his 
heart of hearts the laboratory ever ceased to beckon 
to and allure him. This secret, if secret it be, was 
known to at least a few of his intimate professional 
friends. Possessed as Dr. Pearce was of clear per¬ 
ception and rare courage, he must have repoatedl^^ 
put those longings behind him because of a conviction 
that perhaps after all he might serve an even wider 
purpose and accomplish greater good by making pos¬ 
sible higher levels of education, and by providing 
better means of research to countless students in time 
to come in the many institutions to which financial 
aid could be brought through his efforts. 

The death of Dr. Pearce means the loss of one who 
had been a notable teacher, investigator and finally 
supporter of medical education and research; but it is 
certain that the benefits of his effective labors will 
continue to be widely felt for very many years. 

SiMOK Flexnicr 

Thk Rookefellbe Institute 
FOR Medical Rksbarch, 

New Yoek 


SCIENTIFIC EVENTS 


AN AFRICAN MAMMAL HALL FOR THE 
MUSEUM OF THE CALIFORNIA 
ACADEMY OF SCIENCES 

Mr. Leslie Simson, retired mining engineer and 
capitalist, of Berkeley, California, has sailed from 
New York for Mombasa, British East Africa, for the 
purpose of securing specimens of animals for habitat 
groups of African big-gamo animals for the Cali¬ 
fornia Academy of Sciences. Mr. Simson expects to 
collect the animaJs necessary for forty to fifty habitat 
groups, which will be installed in the Leslie Simson 
African Mammal Hall, which will constitute one of 
the most important units of the east wing of the 
academy’s museum in Golden Gate Park, San Fran¬ 
cisco. Construction work on the new wing will begin 
this summer, and it is expected that the building will 
be completed in 1931. The plans provide a hall or 
halls ample for housing and proper display of fifty 
or more habitat groups of largo size similar to those 
in the present California Mammal Hall in the mu^ 
seam. 


Mr. Simson lived in Africa for thirty-one years, as¬ 
sociated with John Hays Hammond in mining opera¬ 
tions. During his long residence there he did a great 
deal of hunting and became very familiar with Jie 
habiw and the habitats of practically all the species 
of big-game animals of Africa. 

Mr. Simson will at first make his headquarters at 
Nairobi, Kenya; later he will go to other big-game 
centers until be has secured a good representation of 
the species of big-game animals of Africa. 

Upon his arrival at Nairobi he will begin his hunt¬ 
ing at once, and he expects his first shipments of ani¬ 
mals to reach San Francisco not later than next Sep¬ 
tember. It is Mr. Simson’s desire to provide the Cali¬ 
fornia Academy of Sciences with a series of habitat 
groups of African mammals second to none in Amer¬ 
ica, His offer of materials and money to the academy 
should make this possible^ He estimates that it will 
take about three years for him and his assistants to 
do the collecting. 
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tHE SECOND BERMUDA OCEANOGRAPHIC 
r EXPEDITION 

Thx thirteenth expedition of the Department of 
Tropical Research of the New York Zoological So** 
oiety under the directorship of Dr. William Beebe 
will leave for Nonsuch Island, Bermuda, on April 0. 

The work this season will be a continuation of that 
bt^gun last year—a detailed study of the fishes of 
shallow water, mid-depths and down to a mile in the 
open ocean. The tug Gladisfen has been rochartered 
for the season, and the deep-sea work will be con¬ 
fined to the 8u))marinc, cylindrical area selected last 
year. This zone is five miles south of Nonsuch, eight 
miles in diameter, and extends from a half mile to a 
mile beneath the surface. Within this watery space 
live hundred and twenty-eight nets were drawn in 
1929, and it is hoped to increase this to one thousand 
during the present season. 

As an example of the unexpected wealth of deep- 
sea fish life, the family Myctophidae may be cited. 
In 1929 there were captured in this sharply delimited 
area fifty-one per cent, of all the species of Mycto- 
])inds or Lantern Pishes known from the seven seas, 
and eighty-seven per cent, of those hitherto known 
from the north and south Atlantic Oceans. These 
were distributed among four thousand, one hundred 
and sixty-one indi\idual8. 

Besides the intensive trawling with meter nets as 
last year, some bottom dredging wdth the seven-ton 
Arcturus winch will bo done. With the aid of liie 
same winch and with the spherical, steel diving chain- 
hor planned and financed by himself, Mr. Otis Barton 
will attempt to descend to a depth of a quarter of a 
niile. One of the chief objects of the expedition is to 
determine the continuity of benthontic fish life which 
connects the mid-water zone of one hundred fathoms 
with that of the ocean's floor two miles down. It is 
toped that Dr. Harvey will continue his studies of 
luminescence in fish and crustaceans, and that Dr. 
Conklin will work on the early development of Am- 
phioxus. Dr. Gregory and Dr. Fish will both spend 
some time at the station. As last year, the present 
expedition is made possible by the generosity of two 
uieinbers of the board of managers of the Zoological 
Society, Mr. Harrison Williams and Mr. Mortimer L. 
Bcliilf. 

Besides the regular staff of the department, Beebe, 
Tee-Van and Hollister, a number of young college 
men will be taken, who will help in general activities 
and carry on special lines of research. Among these 
ai*e S. Thomas, J. Cannon, J. Guernsey, P. Crouch, 
H. Conueny, J, Potter, W. C. Buhlman and P. 
ackaon. Three artists who did most excellent work 
year at the station—Helen Tee-Van, Elsa Bostel- 
mann and Llewdlyn MiUei^will spend part of this 
in the Md. 
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THE MEDAL AWARDS OP THE AMERICAN 
GEOGRAPHICAL SOCIETY 

An announcement of the medal awards of the 
American Geographical Society for 1929 and 1930 
appears in the April number of the Geographical 
Review, These awards have not been made for sev¬ 
eral years **in order that accumulated funds would 
make it possible to award them to distinguished per¬ 
sons of different nationality in a given year/' The 
list of awards with citations follows. 

Award of the CuUuin geographical medal for 1929 
has been made to Hugh Robert Mill, Joan Brunhes, 
Alfred Hottner, Jules de Schokalsky. The CuUum 
geographical medal is awarded from time to time to 
those ‘*who distinguish themselves by goc^graphical dis¬ 
coveries, or in the advancement of geographical science. 
The last awards were made in 1925. 

IltJOH Robert Mill. Geography is under a heavy debt 
to Dr. Mill for researches in his special field and writ¬ 
ings on a wide range of geographical topics, all resting 
on a sound physical basis. As ho himself has expressed 
it, his researches have been largely directed towards the 
discovery of the control exorted by the various forms 
of the earth solid crust upon the fluid envelopes. Dr. 
Mill was director of the British Rainfall Organization 
and editor of British Rainfall and Symonses Meteoro¬ 
logical Magasine for many years. He has filled various 
ofllces in the Royal Meteorological Roeiety and the Royal 
Ooographical Society and has served on the International 
Council for the Study of the Sea. Educational geogra¬ 
phy has profited from his writings; and he has always 
had a special interest in the polar regions, particularly 
the Antarctic, Ho is chairman of the board of directors 
of the Captain Scott Polar Research Institute. 

Jean Brunhes. The name of Jean Brunhes, profes¬ 
sor of geography at the College do Prance, is one with 
“La g6ographie humaine,“ one of the outstanding geo¬ 
graphical works of our time. Translated into English 
it has had a profound effect upon American geographical 
teaching and point of view. Professor Brunhes is also 
known for his volume on the human goograi’hy of Prance 
contributed to the “Histoiro do la nation fraiigaise" 
and his collaboration with Camille Vallaux on the “G6o- 
graphie de Dhistoire.The government of Prance has 
sought his advice and assistance in studies and recom¬ 
mendations relating to the French colonies in the Par 
East and in Africa. 

Alfred Hettner. As professor of geography in the 
University of Hoidolborg, Dr. Hottner has exercised 
groat influence on the development of geography in 
Germany, especially regional geography. In this he has 
been particularly aided by the Geographivche Zeiischrift^ 
one of the leading critical geographical journals, of 
which he is founder and editor. As a young man Hett- 
nor carried out important explorations in South America. 
^ * Rusfiland'' and the ' ‘ GrundzUge der Liuideskunde, * * to 
mention two of hia numerous writings, are model works 
of their kind, and a special word must be reserved for 
his book on methodology. 

Julies ns Sohokalskt. Dr, Schokalsky is professor 
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of oceanography in the Leningrad Btate tluiversity, 
preelident of the Busaian Geographical Society and cor-^ 
reapotiding member (meteorology) of the Russian Acad' 
emy of Bciences. His voluminous writings have been 
mainly in the fields of oceanography, hydrography and 
cartography. In the last named he compiled what is now 
the standard general map of Russia, a map in sixteen 
sheets on the scale 1:2,000,000. In 1917 he published a 
treatise on oceanography which is the crystallization of 
his previous work along those lines. He has recently 
undertaken a comprehensive survey of the Black Sea. 

Award of the Charles P. Daly gold medal for 1029 
has been made to Filippo De Filippi and £mile F6Ux 
Gautier. The Charles P. Daly gold medal is awarded 
from time to time '^for valuable or distinguished geo¬ 
graphical services or labors. * * The last award was made 
in 1927. 

Cav. Filippo Di& Filippi, secretary-general of the In¬ 
ternational Geographical Union, has done distinguished 
work in exploration. He accompanied the Duke of the 
Abruzzi on expeditions to Mt. Bt. Elias, in the Kara¬ 
korum, and to Mt. Ruwenzori. Realizing the variety 
and the importance of the problems as yet unsolved” in 
tho Karakorum region, he organized an expedition of 
his own in 1913 and by the aid of a group of specialists 
carried out some remarkable work in geology, physical 
geography including glaciology, and human geography 
in the mountains and plateaus between the Vale of 
Kashmir and Chinese Turkestan. 

fiiciLi: Ftuix Gautier. For a quarter of a century 
Professor Gautier, of the University of Algiers, has 
devoted hitneelf to geographical investigations in north¬ 
ern Africa and the Sahara, on which regions ho is a 
recognized authority. His writings, distinguished by 
characteristic ease and originality, reveal the intimacy 
of his knowledge in his chosen sphere. 

CELEBRATION OF FIFTY YEARS OF ENGI¬ 
NEERING PROGRESS BY THE AMERICAN 
SOCIETY OF MECHANICAL 
ENGINEERS 

The Fiftieth AnniverBary of The American Society 
of Mechanical Engineers will be celebrated in April 
in Washington, in Hoboken and in New York. The 
leading scientific and engineering societies and edu- 
eational institutions throughout the world have been 
invited to send two delegates each to the celebration. 
Similar invitations Lave been extended to the leading 
trade associations and trade schools of the United 
States, 

The celebration will open on April 5 in New York, 
where tho delegates, members and guests will register 
at the United Engineering Societies Building. This 
will be followed by the unveiling of a tablet in the 
lobby of the building commemorative of the anni¬ 
versary, and then the whole party will be taken to 
the offices of The American Machinist, a ]ppogram be¬ 
ing given that depicts the preliminary organkation 
meeting on February 16, 1880. 


Th0 anniversary program wUl be continued ildt 
Stevens Institute at Hoboken, N. J., oornmemorating 
the organisation meeting in tho auditorium of tbe 
institute with a pageant of engineering progms 
which has been written by Dr. George Pierce Bakmr, 
of the department of drama, Yale University, and 
which will be presented by the institute under his 
direction. 

At 7: 30 p. m. will be given at the Hotel Roose¬ 
velt in New York a welcoming dinner under tho 
auspices of the metropolitan section of the society. 
The toastmaster is Charles M. Schwab, an honorary 
member and past-president of the society. An ad¬ 
dress of welcome will be given by the president of 
the society, Charles M. Piez. There will bo two other 
speakers—James H. McOraw, chairman of the board 
of the McGraw-Hill Publishing Company, who will 
represent the engineering press, and Robert I. Rees, 
president of the Society for the Promotion of Engi¬ 
neering Education, who will represent the field of 
engineering education. 

On Sunday morning at eleven o’clock there will be 
commemorative services at the Cathedral of St. John 
the Divine in New York City. During that afternoon 
and evening departure will be taken for Washington, 
D. C. 

In Washington, April 7, on Monday morning at 
eleven o’clock in tho National Council Chamber of 
the U. S. Chamber of Commerce Building will be 
held the welcoming assembly. Addresses will be 
given by a representative of the government of the 
United States and by the president of the iKxsiety, 
Charles Piez. There then will follow brief addresses 
by a delegate from each country in behalf of all the 
delegates from his country; by the presidents of tho 
American Society of Civil Engineers, the American 
Institute of Mining and Metallurgical Engineers and^ 
the Americap Institute of Electrical Engineers. Pal¬ 
mer C. L'cketts, president of Rensselaer Polytechnie 
Institute, will speak in behalf of American engineer¬ 
ing educational institutions; William Butterworth, 
president of the Chamber of Commerce of the United 
States, in behalf of business organizations of the 
United States, and then a delegate in behalf of 
various American scientific and professional so¬ 
cieties. 

In the afternoon there will be a session on the In¬ 
fluence of Engineering upon Civilization, when seven 
of the sixteen national papers oovexiug the human¬ 
istic aspects of engineering will be summarized in 
short addresses. This will be followed by a recaptioti 
at the White House, while in the evening a rooepti^ 
will be given by the officers and eonuoil of the 

On Tuesday the second part of the iMssion 



Inlbamm oi Engineering upon CiviliKatiou will be 
Jield when the remaining nine national monographs 
viU be presented. There will be an address summar- 
iring “Fifty Years of Mechanical Engineering in the 
United States.*' At noon a luncheon will be given 
in honor of the founders of the society and this will 
be followed by the ocremoniea attendant upon tlie 
presentation of medals of distinction. 

Fiftieth Anniversary Medals vdll be conferred 
upon the sixteen men who present the monographs. 
The formal presentation will be made in each case 
by the Ambassador in Washington of the country 
sending the delegate. This occasion has been deemed 
unusually appropriate for the presentation of ftmr 
other medals—the American Society of Mechanical 
Engineers^ the Gantt, the Melville and the Guggen¬ 
heim, to William Leroy Emmet, Fred J. Miller, 
Joseph Wickersham Iloe and Orville Wright, respec¬ 
tively. This particular port of the exercises will be 
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in ohaxge of Dr. Arthur M. Greene, Jr., dean of 
engineering at Princeton University. 

At a formal dinner on Tuesday evening at which 
Dr. W. F. Durand, past-president of the society, will 
preside as toastmaster, there will be addresses by the 
president of The American Society of Mechanical 
Engineers, and by Dr. Robert A. Millikan, post- 
president of the American Association for the Ad¬ 
vancement of Science. There will also be an address 
by a distinguished American that may include, from 
an international view-point, au evaluation of the in- 
iluence of engineering in promoting international 
amity and upon the progress of mankind. 

On Wednesday, April 9, the delegates will visit 
points of interest in Washington and vicinity. 

The announcement and first presentation will be 
made of the Herbert Hoover Medal by the Hoover 
Medal Board representing the A. S. C. E., the A. I, 
M. E., the A. S. M. E. and the A. I. E. E. 


r::r. ■" 

SCIENdB 


SCIENTIFIC NOTES AND NEWS 


Mu. John W. Davis, formerly United States Am 
basaador to Great Britain, will preside at a dinner of 
the American Philosophical Society to be held in New 
York on April 2 under the auspices of the New York 
members of the society. The speakers will be Sir 
Robert Falconer, president of the University of To¬ 
ronto; Dr. Livingston Farrand, president of Cornell 
University; Roland S. Morris, formerly ambassador 
to Japan. 

PaoFBSSOH AiiBJCRT A. MiCHKLflON has rctumod to 
the University of Chicago, his health much improved 
after two months spent in Bermuda. Ho intends to 
remain at Chicago for several months, working in the 
Eyeraon Physical Laboratory, and then plans to go to 
California to continue his measurements of the veloc¬ 
ity of light in a mile-long vacuum tube. 

Db. Kabl Landstetnbr, a member of the Rockefel¬ 
ler Institute for Medical Research, New York, was 
awarded on March 14/the anniversary of Ehrlich’s 
birth, the Paul Ehrlich gold medal of the Paul Ehr¬ 
lich Foundation of Frankfort-on-the-Main, in recog- 
Hition of his work on human blood groups and hia 
hapten theory of immunity. 

Db. BomsKT Doeeb, professor of hygiene at Basle, 
baa been awarded the Josef Schneider gold medal by 
the University of Wurxburg. 

Tija Joumol of the American Medical Association 
that Professor Carlo Comba, director of the 
p(^4iatrie olinlo of Florence, was the recipient of spe- 
^ On the twenty-fifth anniversary of his 

Professor Fiore presented his 


former teacher with a volume of scientific articles 
published for the occasion. Professor Comba bas 
given the university 100,000 lire ($5,263) for a re¬ 
search fellowship in pediatrics. 

We learn from Nature that at a meeting of the 
Royal Society of Edinburgh, hold on March 3, the 
following were elected fellows: Professor William 
Annan, Edinburgh; Mr. 1). R. R. Burt, Colombo; 
Lieutenant-Colonel John Cunningham, Edinburgh; 
Lieutenant-Colonel L. M. Davies, Edinburgh; Dr. A, 
E. M. Geddes, Aberdeen; Dr. Douglas Guthrie, Edin¬ 
burgh; Sir Thomas Holland, Edinbuigh; Dr. David 
Jack, St. Andrews; Dr. S. G. Jones, Glasgow; Pro¬ 
fessor P. S. Lelean, Edinburgh; Dr. J. W. Low, Bris¬ 
tol; Dr. A. C. M’Candlish, Sorbic; Mr. W. C. Miller, 
Edinburgh; Dr. J. M. W. Morison, Edinburgh; Mr. 
James Morton, Edinburgh; Professor Wm. Oliver, 
Edinburgh; Principal G. F. O’Riordan, London; Mr. 
A. W. Ritchie, Edinburgh ; Dr. David Russell, Leven; 
Dr. F. W. Sansome, London; Mr. E. C. Shonkland, 
London; Dr. R. H. Slater, Edinburgh; Mr. J. W. 
Struthers, Edinburgh; Professor C. W. Stump, Syd¬ 
ney; Dr. J, D. Sutherland, Edinburgh; Dr. C. I. B. 
Voge, Edinburgh, and Dr. A. C. White, Beckenham, 

Sir Thomas H. Holland, vice-chancellor of the 
University of Edinburgh, has been awarded the Gold 
Medal of the Institution of Mining and Metallurgy 
“in recognition of hia eminent Rervices to geological 
science and to the mineral industries during his 
tenure of high publio appointments—notably those 
of director of the Geological Survey of India and of 
rector of the Imperial College of Science nx\d Tech- 
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nology—and of his researches and publioatiozus upon 
the mineral resources of the British Empire and their 
relationship to national and international problems.’’ 

Db. William J. Robbins, professor of botany in 
the University of Missouri, who has been on leave of 
absence working for the Rockefeller Foundation, 
Paris, has been appointed dean of the graduate fac¬ 
ulty to succeed Dr, Walter Miller. 

Dr. F. L. Stevens, professor of plant pathology 
of the University of Illinois, has accepted the first 
year incumbency of the newly established Baker pro¬ 
fessorship in the College of Agriculture, University 
of the Philippines. He will leave the University of 
Illinois on May 26, going directly to Manila. After 
the close of his work there, he plans to collect in the 
neighborhood of the Malay Archipelago and of the 
South Seas, especially in Siam, Sumatra, Java, Bali, 
Rarotonga and Tahiti, returning to the University of 
Illinois in September, 1931. 

Dr. J, W. Shipley, associate professor of chem¬ 
istry in the University of Manitoba, has been ap¬ 
pointed professor of chemistry and head of the de¬ 
partment in the University of Alberta. The appoint¬ 
ment followed the retirement, due to illness, of Dr. A. 
L. F. Lehmann, who has been in charge of the depart¬ 
ment since the organization of the university in 1907. 

Dr. Willard Wylie Spencer, a graduate of Yale 
University, has been appointed head of the depart¬ 
ment of philosophy and logic of Miami University. 
Dr. Spencer is to fill the position left vacant by the 
resignation of Dr. Daniel Robinson last year and at 
present held by Dr. E. E. Powell as acting head of 
the department. 

Mr. j. B. S. Haldane has been elected Fullerian 
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L. W. Stepbsksok has resumed his work as ohk^ 
of the section of coastal plain investigations in th^^ 
U. S. Geological Survey after a four-month furlough/ 
for field work in Venezuela. | 

An expedition led by Dr. Robert F. Griggs will be 
sent to Alaska by the National Geographic Society 
during the coming summer to study the changes 
caused by volcanic eruptions. The party will work 
over the territory around Katmai Volcano and the 
Valley of Ten Thousand Smokes, which Dr. Griggs 
discovered while loading the society’s expedition of 
1916. 


A PARTY of scientific men and sportsmen has left 
New York City for Miami to join the new Nownwo- 
hal^ Mr. Vincent Astor’s 2,900-ton motor yacht, bound 
for Indefatigable Island, one of the least known of 
the Galapagos group. They intend to cut their way 
to the interior of the island, to which no exploring 
expeditions have penetrated, and expect to find new 
species of animal and plant life. Accompanying Mr. 
Astor will be Dr. Eugene H. Pool, of the New York 
Hospital; Clarence L. Hay, of the American Museum 
of Natural History; Kermit Roosevelt, C. Suydam 
Cutting, Robert D. Huntington, Dr, James P. Chapin, 
ornithologist, of the American Museum of Natural 
History; Dr. Henry K. Svenson, of the Brooklyn Bo¬ 
tanical Garden; El win R. Sanborn, photographer, of 
the New York Zoological Society; Wilfred S. Bron¬ 
son, artist, and Dr. Charles H. Townsend, director of 
the New York Aquarium, who will be scientific di¬ 
rector of the expedition. The trip originally was 
planned as a pleasure cruise. Then, interested in the 
peculiar natural characteristics of the Galapagos 
Islands, Mr. Astor invited Dr. Townsend to recruit a 
group of scientific men for the expedition. 


professor of physiology at the Royal Institution, 
London, in succession to Mr. Julian S. Huxley. 

Dr. M. A. Raines has resigned his position with 
Carl Zeiss, Inc., New York City, to accept appoint¬ 
ment as associate professor of botany at Howard 
University, Washington, D. C. 

The resignation is announced of Dr. Roger Gris¬ 
wold Perkins, professor of bacteriology and preven¬ 
tive medicine and head of the department of bacteri¬ 
ology and hygiene of the School of Medicine of 
Western Reserve University. Dr. Perkins desires to 
be liberated from university duties so that he may 
have more time for special studies. He will live at 
Wakefield, Rliode Island. 

Professor C. W. Woodworth has leave of absence 
from the University of California in order to carry 
on work for the California Spray-Chemical Corpora¬ 
tion. 


Dr. William J. Mato, of the Mayo Foundation, 
will deliver the first Stuart McGuire Lecture at the 
Medic/'l College of Virginia, Richmond, on May 12. 
This lectureship has been established in recognition of 
Dr. Stuart McGuire’s presidency of the college, from 
which he retired in 1925. The general public as well 
as the profession will be invited to attend. 

Colonel Bailey K. Ashford, of the University of 
Porto Rico, who has been chosen by the Association 
of Military Surgeons of the United States as the lec¬ 
turer of the Kobor Foundation for 1930, delivered a 
lecture on ‘^Significance of Mycology in Tropical 
Medicine” on March 28 in Washington. 

Professor L. Charles Raifobd, professor of or¬ 
ganic chemistry, Iowa State University, has been ap¬ 
pointed visiting professor for the forthcoming sum¬ 
mer session of Western Reserve University. Pro¬ 
fessor Roiford will offer two ooorses of lectures: Ihe 
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ona on ‘^OrgAxuo Nitrogen DerivativetB,'’ the other one 
on *^Type Reactions in Organic Chemistry.” 

Dr. a. B. Stout, director of laboratories, New 
York Botanic Garden, lectured on March 14 at the 
University of Pennsylvania on “Sterilities in Plants.” 
On March 15 he addressed the Botanical Society of 
Pennsylvania on the subject of “Day Lilies.” 

Db. Charles R. Stockard, professor of anatomy 
at Cornell University Medical School, New York City, 
will deliver the Lane Medical Lectures for the year 
1930 at the Stanford University Medical School, Sun 
Frapcisco, from May 5 to 9. The subjects of the 
separate lectures are: “Medical and Biological As¬ 
pects of Constitution”; “Germinal Constitution^’; 
“Developmental Constitution”; “The Interplay of 
Inheritance and Environment in Constitution,” and 
“Postnatal Reactions and Periodic Changes in Con¬ 
stitution.” Dr. Stockard will also give a lecture at 
Stanford University on May 7 on “Structural Types 
in Animals and Men.” 

Professor Caswell GiiAVE, head of the depart¬ 
ment of zoology at Washington University, St. Louis, 
gave on March 14 and 15 the following lectures at 
Oberlin College: “Structural Mechanisms of Ascidian 
Larvae which may be Involved in the Control of 
Metamorphic Change” and “Acceleration of Processes 
Underlying Metamorphosis of Asciclian Larvae.” 

Db. Frank B. Jewett, vice-president of the Amer¬ 
ican Telephone and Telegraph Company, gave the 
third Aldred Lecture in the present scries at the 
Massachusetts Institute of Technology on February 
lA He spoke on “What Industry Expects of the 
Graduate.” The fourth lecture was given on March 
14 by Major W. C. Ootshall, of New York City, 
on “Reftections of an Engineering Experience.” 

Dr. Karl Meyer, director of the Hooper Founda¬ 
tion for Medical Research of the University of Cali¬ 
fornia, will give a series of lectures at the Uiiiversity 
of Washington next July, as one of a group of med¬ 
ical men contributing to a short course for practicing 
physicians of the State of Washington, 

The Honor Society of Gamma Sigma Delta and 
the seminars for agronomy and for botany at the 
Kansas State Agricultural College were addressed by 
Dr. Edgar T. Wherry on March 11,12 and 13. 

Lectures under the auspices of local chapters of 
Delta Omega, the honorary public health society, were 
given in March at the Massachusetts Institute of 
Technology and the Yale School of Medicine. At the 
third annual Delta Omega lecture at the Maasachu- 
Institute on March 4, Dr. C. C. Young, of the 
Miofajgnn State Department of Health, national pres¬ 


ident of the society, spoke on “The Trend in the De¬ 
velopment of Public Health Laboratories.” The- 
speaker at the second annual l^elta Omega lecture at 
the Yale School of Medicine on March 14 was Dr* 
George H. Bigelow, State Commissioner of Public 
Health of Massachusetts, who discussed the ofEcial 
program for cancer control in his state. 

Dh, a. Lakue, of the University of Tubingen, now 
visiting professor of physics at the Ohio State Uni- 
vereity, gave a series of lectures on “Wove Mechan¬ 
ics” at the University of Kentucky on February 27 
and 28. 

Professor Jui-es Duesberg, professor of anatomy 
and rector of the University of Li^ge, has accepted 
appointment as visiting professor from Belgium to 
the United States under the auspices of the C. R. B. 
Educational Foundation, Inc., 42 Broadway, New 
York. Professor Dueslu^rg will lecture in English on 
biological subjects during January, February and 
March, 193J. During the war Professor Duesberg 
was connected with the Johns Hopkins Medical 
School. 

Professor E. W. Hey Groves, of the University 
of Bristol, delivered the Harveian Lecture before the 
Harveian Society of Lt^ndon on March 13. His lec¬ 
ture was entitled “Should Medicine be a Mendicant?” 

Professor G. Elliot Smith gave a lecture on 
“The Human Brain” at the Royal Society of Arts, 
London, on March 12. 

At the fourteenth annual meeting of the Pacific 
Division of the American Association for the Ad¬ 
vancement of Science, to be held at Eugene, Oregon, 
from Juno 18 to 21, the Thursday evening address 
will be presented by Professor A. E. Douglass, of the 
University of Arizona. Dr. Douglass will discuss tree 
rings in relation to the history and ethnology of the 
southwest. His lecture will be illustrated by slides 
and motion pictures. 

The Pacific Section of the Botanical Society of 
America will hold its regular annual meeting in con¬ 
junction with the Pacific Division at the University 
of Oregon. Any botanist not a member of this divi¬ 
sion but who can attend these meetings is cordially 
invited to do so. Those desiring to give papers 
should notify the secretary of the botanical section, 
E. T. Bartholomew, Citrus Experiment Station, 
Riverside, California, not later than May 1, giving 
the title of the paper, the length of presentation time, 
and stating whether the use of a lantern is desired. 

The Ohio Academy of Science will hold its for¬ 
tieth annual meeting at Ohio State University on 
Friday and Saturday, April 18 and 19, under the 
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presidency of Dr. F. C* Waite, of Western Beaerve 
University. In general the program will follow that 
of other years, namely, a business session followed by 
a general scientidc session in the forenoons, and sec¬ 
tional meetings in the afternoons, with a banquet fol¬ 
lowed by the presidential address on Friday evening. 
One interesting feature will be an illustrated lecture 
on ^'The Mound Builders—the First Ohioans,” by Di¬ 
rector H. C. Shetronc, followed by a personally con¬ 
ducted tour of the museum. 

The first meeting of the American Association of 
Physical Anthropologists will be held from April 17 
to 11), at the University of Virginia, Charlottesville, 
coincidentally with the meeting held by the American 
Association of Anatomists. A program will be de¬ 
voted to the subjects of mutual interest to the two 
societies. Detailed information concerning the ob¬ 
jects and scope of the organization may be obtained 
from the chairman, Dr. AleS Hrdli^ka, of the U. S- 
National Museum. 

The eighteenth annual meeting of the Eugenics 
Besearch Association will be held on Saturday morn¬ 
ing (10: 30), May 37, in New York City at the Mc- 
Alpin Hotel. The day will be spent in eugenical 
programs, the morning being devoted to the Eugenics 
Research Association, the afternoon to the American 
Eugenics Society and the evening to the eugenics 
dinner, which will be the occasion for two short ad¬ 
dresses on eugenical problems. 

The one hundred and sixty-third regular meeting 
of the American Physical Society will be held in 
Washington, on April 25 and 26. The Friday ses¬ 
sions will be held at the Bureau of Standards and 
the Saturday sessions at the National Academy 
Building. Those working on problems in ‘^applied” 
physios are especially invited to report their re¬ 
searches at this meeting. It is planned to have at 
least one of the regular sessions on Friday devoted 
entirely to such papers. 

The date of the forthcoming congress of the Inter¬ 
national Society for Microbiology has been altered 
by the Central Committee in Paris to July 20 to 25. 

The fortieth anniversary of the Ecole de Psy- 
ohologie of Paris, founded by Dr, Berillon, was re¬ 
cently celebrated at a meeting attended by Professors 
Bichet, Pierre Janet, Roux, Menetrier and Marcel 
Labb4. 

The will of the late William H. Nichols, chairman 
of the Board of the Allied Chemical and Dye Cor¬ 
poration, bequeaths $1,000,000 to public purposes. 
Half of the residuary estate is left to New York 
University for the maintenance of the Nichols Chem- 
kal Laboratory, which Mr. Nichols gave to the insti- 


ttttion in 1927. He served as acting diancellov 
the university last spring and fall daring the illnesti 
of Chancellor Brown. It is requested that the be¬ 
quest be used to keep the laboratory all timeo in 
good order and repair and well equipped.^ The 
largest institutional legacy is $250,000 to the Poly¬ 
technic Institute of Brooklyn. Mr. Nichols attended 
that school for three years in his youth and was vioo- 
ehairman of its board. The American Chemical So¬ 
ciety and the American Society for the Control of 
Cancer each receive $50,000. 

Pexnceton Univeksitt will receive a trust fund of 
$1,165,212, representing one half of the residuary 
estate of William Burhans Isbam, The university 
will also receive a remainder interest amounting to 
$95,139 in the residence of the testator and a chest of 
silver valued at $2,500. 

Bequests received by De Pauw University during 
the past two weeks include a legacy of $200,000 for a 
chair of philosophy from James Nelson, of Indian¬ 
apolis; the bulk of the estate of John H. Harrison, 
of Danville, Illinois, valued at between one and two 
million dollars, and approximately $150,000 from the 
estate of Marion B. StulU, late trustee of the univer¬ 
sity, who named De Pauw residuary legatee in his will 
after giving his wife a life interest in his estate. 

The American Museum of Natural History receives 
$557,361 under the will of Frederick G. Voss. The 
bequest is to be used in the further development of 
research in anthropology and archeology. 

The University of London has received a bequest 
by the late Lady Duming-Lawrenoe of £10,000, for 
the equipment of the physical and electrical chem* 
istry laboratory at University College. 

Fokmeb Senator George Wharton Pepper will 
head a conunittoe of the Benjamin Franklin Memc- 
rial, Incorporated, in a campaign to raise a fund of 
$5,000,000 for the erection of a science museum and 
memorial to Franklin on the Parkway, Philadelphia. 

The House has passed a bill (H. J. Rea. 210) aor 
thorizing an appropriation of $15,000 for the ex¬ 
penses of ofdcial delegates of the United States to the 
World's Fourth Poultry Congress, to be held in En¬ 
gland from July 22 to 30. Funds had previously 
been appropriated for a United States Government 
exhibit. The Office of Motion Pictures of the Exten¬ 
sion Service of the U. 6. Department of Agriculture 
is making a series of eight poultry motion-picture 
ffims for the exposition. Two of the eight have bm 
finished though not yet roIeased—The Turkey 
ness and Breeding for More and Bigger Egg$; ilnwi 
are in productionr-^Tbe Egg Haxkwting of the 
States, The Poultry Maricetixtg Indualry 0^ 
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States and Cooperative Mariieting—Egg« and 
Poidtryi and films on which acenario work has been 
done^ but on which production has not started, are 
Brooding and Rearing Chicks, Eradication of Poul¬ 
try Parasites and Rearing Chicks in Confinement. 

It is stated in Nature that the International Union 
for Pure and Applied Chemistry has now been recon¬ 
stituted and brings in the German chemical societies 
under mutually acceptable conditions. Before this 
could be accomplished, it was necessary for three of 
the leading German chemical societies to form a joint 
oomniittee for international occasions. This Vorband 
Deutacher Chemischer Vereine has been able to nego¬ 
tiate with the Union Internationale de la Chimie Pure 
et Appliqu^e. The new constitution and statutes are 
given in an article by Professor Haber, president of 
the Verband D. C. V. in the Zeitschrift fur Ange- 
u>andte Chemie. The new title is to be Union Inter¬ 
nationale do Chimie, omitting the words pure and 
applied. The new statutes were agreed upon at Sche- 
veningen in June, 1929. German adhesion to the re¬ 
constituted union is subject to the understanding that 
in its new constitution the International Research 
Council will not hinder the autonomy and free devel¬ 
opment of the union. 

The London Times reports that the British Asso¬ 
ciation for the Advancement of Science has been 
summoned at Bromley (Kent) for the non-payment 
of rates on Downe House, Charles Darwin^s old 
home. Mr. Weller, who appeared for the Bromley 
Rural District Council, said that points of law were 
involved and counsel had been instructed on both 
sides. The case was adjourned. Downe House was 
presented to the British Association by Mr. Buokston 
Browne as a national memorial to the great natural¬ 
ist, and was opened last June by Sir Arthur Keith. 

Aabangkmekts are being considered by which 
graduate students in meteorology at the Massachu¬ 
setts Institute of Technology may be sent to the 
University of California Scripps Institution of 
Oceanography at La Jolla, California, to acquire 
additional knowledge of the subject. 

The Frederick H. Rawson-Field Museum Ethno¬ 
logical Expedition to West Africa has completed its 
work in Angola (Portuguese West Africa) and 
Nigeria (British West Africa), and is returning with 
extensive collections. The expedition, under the lead- 
OfTship of Assistant Curator W. D. Hambly, has col¬ 
lected large amounts both of exhibition and study 
material representing many tribes of which little 
ae^itifie knowledge had previously been available, 
in additioa to ooUeoting artifacts, the expedition 
; ^ and motion pictures of natives engaged in 


many occupations, took dictaphone records of their 
languages and collected various other data for sci¬ 
entific reports. The Chancellor-Stuart-Field Museum 
Expedition to the South l^acific has also returned 
with important collections for the department of 
zoology. The expedition worked in Atistralia and 
New Zealand as well as in the Dutch East Indies. 
Philip M. Chancellor, of Santa Barbara, California, 
was both sponsor and leader of the expedition. Asso¬ 
ciated with him as coleader was Norton Stuart, nat¬ 
uralist, also of Santa Barbara. 

The British goveniment has decided to more than 
double the aliocati<»u of funds for forestry extensions 
for the second period of ten years under the national 
afforestation Bcheme. For the first ten years a sum 
of £3,500,000 was aUottod, with the help of which an 
area of 104,000 acres w’ill have be<in planted by the 
end of this year. In addition to this, some 70,000 
acres have been planted by private landowners and 
local authorities. The planting of this area has 
meant the employment of about 3,500 men in winter 
and 2,500 in summer. Nearly 700 small holdings 
have been established providing all-the-ycar-round 
work for that number of families. These family 
holdings also mean the growing up of a class of 
skilled forest workers. Forest work for 150 days in 
the year is guaranteed, while for the remainder the 
forester is allowed to work on hia own 30-acre 
holding. 

Thjc Radium Commission, London, announces, ac¬ 
cording to the Journal of the American Medical As¬ 
sociation, that the 4-gm “bomb** has been received 
from Belgium and, after being measured and tested 
in the National Physical Laboratory, it was handed 
over to the Westminster Hospital, where arrange¬ 
ments for its installation and manipulation and the 
treatment of patients had already been made. If at 
the end of three months the National Radium Trust 
decides to purchase the radium composing the bomb, 
it will be entrusted to the hospital for a further 
period of three years at a rental of $2,000 a year, 
and the hospital will maintain a continuous day and 
night service with the bomb, in the pursuit of objec¬ 
tives prescribed by the commission. The commission 
has decided to recognize as national radium centers 
only ^ch places as possess medical schools with 
complete clinical courses and facilities for giving in¬ 
struction in radium therapy. The commission bcr 
iieves that the need for trained workers is even more 
urgent than the supply of radium itself. It will 
initiate all negotiations fox the constitution and 
equipment of national radium centers through the 
medical faculties of the local univeiriities oonceraed. 
Whhn the respective claims and requirements of the 
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various radium centers have been considered and 
assessed by the commission, the allocation of national 
supplies of radium will be commenced. Orders have 
already been placed by the trust for 10 gm exclusive 
of the 4-gm bomb, and it is anticipated that the whole 
of this should be available before the autumn of 1930, 
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It has been decided to install a radon plant at the 
National Physical Laboratory for the purpose of sup¬ 
plying (under proper safeguards) radon to hospitals 
or other institutions which otherwise could receive no 
direct assistance from the commission for radiiun 
therapy. 


DISCUSSION 


ENVELOPING MEMBRANES OF ECHINO- 
DERM OVA 

The fertilization membrane of Echinoderm ova has 
been made a subject of discussion in two recent com¬ 
munications to Science, one by A. It. Moore, “The 
Function of the Fertilization Membrane in the Devel¬ 
opment of the Larva of the Sea Urchin,”^ and the 
other by E. 10. Just, “The 'Fertilization^ Membrane 
of Echinid 

The former is a statement of certain facts from 
which a rather sweeping conclusion is drawn, while 
the second cites observations on one kind of ovum to 
refute the conelusion of the former dealing with an¬ 
other kind of ovum. 

Moore, using the ova of Strongylocenirolus pur- 
pur atu8, found that eggs treated with urea and sub¬ 
sequently fertilized form no fertilization membranes, 
and when segmentation sets in the blastomeres fall 
apart. He concluded that membrane formation (by 
which he evidently means the fertilization membrane) 
is of fundamental importance to the development of 
organisms consisting of closely associated groups of 
cells. He should have restricted this conclusion to 
urea-treated Strongylocentrotus eggs. 

It is to be deijlored that Just makes no mention 
of the species on which he base^ his conclusions. 
Presumably he has reference to the Woods Hole 
Echinids Arbacia punctulata and Echinarachnitis 
parmiu In addition to using data of his own on 
the removal of the fertilization membrane Just 
gives credit, albeit dubiously, to the micro-dissection 
method by means of winch the vitelline membrane 
has been removed from the uninseminated eggs of 
both these species.* Such eggs, when subsequently 
fertilized, segment and develop into normal embryos 
with no fertilization membranes. 

Hence, both investigators are correct if only they 
had restricted their divergent conclusions to the par¬ 
ticular species with which they worked; namely, when 
the Strongylocentrotus ovum is divested of its fertili¬ 
zation membrane by means of urea its blastomeres do 
not hold together to develop into an embryo, while 
the Arbacia and Echtnorachnius eggs, on the other 

1 70: 360, October 11, 1929. 

*71: 243, February 28, 1930. 

■ Obambers, Biol. Bui., 41: 818, 1921. 


hand, are fully capable of normal development with¬ 
out fertilization membranes. 

I have not worked with the Strongylocentrotus egg, 
but from Moore's observation I judge that it closely 
resembles the Woods Hole Astcrias egg in regard to 
the cohesive properties of the blastomeres. In the 
Asterias egg the early blastomeres are loosely dis¬ 
tributed within tile fertilization membrane and only 
by careful observation can one detect a delicate, 
secondary membrane, investing the outer borders 
of the blastomeres and extending between them. 
This membrane, which develops on the surface of 
the egg several minutes after the fertilization mem¬ 
brane is lifted off, is too weak to hold the blastomeres 
together so that they would fall apart if it were not 
for the externally investing fertilization membrane. 
Moreover, this secondary membrane is formed only 
when a bivalent electrolyte (Ca or Mg) is present 
in the surrounding medium. 

In the Arbacia and Echinarachnius egg a similar 
secondary membrane is formed, the so-called hyaline 
plasma layer, and it is strong enough to hold the 
blastomeres firmly together without the aid of the 
fertilization mebrane. This secondary membrane can 
be torn with micro-needles, in which case the blasto¬ 
meres fall apart.* This and the fertilization mem¬ 
brane constitute the anatomical structures (quite 
apart from the true plasma membrane of each indi¬ 
vidual cell) which Moore rightly concludes arc nec¬ 
essary to permit normal development by keeping the 
cells fc.oseJy associated. 

Robert Chambers 

New York University 

THE ELECTRON AND RADIATION 

The electron has been shown^ in several ways by 
me to possess certain fundamental properties. It is 
of course desirable that this result should be obtained 
in as many ways as possible, and one more will there¬ 
fore be given here. 

Consider a closed chamber with perfectly reflect¬ 
ing walls whose total mass is infinitely large so that 
they may withstand any pressure. Suppose that the 
chamber contains a single free electron, and a par- 

^Anat. Bee,, 25 1 121, 1923. 

iPhO. Mag,, 7: 498, 1929; Sciekoji^ 70 (1820): 479, 
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tide of matter to inaure that the chamber contains 
black body radiation. Farther suppose tivat an alter¬ 
nating electric field is applied to the chamber so that 
the electron moves to and fro, but without touching 
the walls. If the electron is perfectly reflecting it 
will perform work upon the radiation, and the temper¬ 
ature will accordingly continually increase till the 
radiant energy per cc is infinite. But such a con¬ 
centration of energy, we may take it, is impossible. 
The electron can not therefore be perfectly reflecting, 
or it absorbs besides reflects radiant energy. Now a 
continual increase in its ixiteriml energy through ab¬ 
sorption of radiation on account of its motion is not 
permissible, since in that case its internal energy 
would ultimately become infinitely large, and hence it 
is periodically converted into some other form. This 
can not bo radiation produced by acceleration, since 
the energy required for this is derived from the kinetic 
energy of the electron, or the energy of the applied 
field. The internal energy must therefore be con¬ 
verted directly into radiation, and hence the electron 
may radiate in two entirely different ways. 

But even under these circumstances the applied field 
will perform work upon the electron, for the energy 
converted into radiation through acceleration may be 
varied through the applied field, and this work 
ultimately appears as radiation. Thus the density of 
the radiation may he made infinitely large, which we 
have seen is impossible. It follows, therefore, that 
ultimately the applied field should have no effect on 
the electron, or that its ficild decreases till zero. Since 
the tempuraturo under these conditions will be very 
large, causing a large absorption of radiant energy 
by the electron, its average amount of internal energy 
will in consequence be very large. Thus in a general 
way the external field of an electron decreases with 
increase of its internal energy. 

We might also in the beginning have supposed that 
the force on the electron decreases with increase of 
density of radiation. Since the density would never¬ 
theless become infinite, we must suppose that the force 
beeomes zero for a finite density. This is possible 
only if the electron undergoes a change, which nat¬ 
urally involves a change in internal energy, and so on. 

R. D. Kleeman 

Schenectady, Nibw Tobk 

NOTE ON HAEMOGLOBIN 

During the course of a speotrographic examina¬ 
tion of horse and fowl haemoglobin we have noted 
that the absorption band, whose peak appears at 
AU4100 for oxyhaemoglobin and AU4300 for haemo¬ 
globin in Bolntions of the above compounds, does not 
Bppeftr when washed corpuscle suspensions contain¬ 
ing haemoglobin and oxyhaemoglobin in similar 


concentrations are examined. Furthermore the ab« 
sorption which begins at AU2500 in solutions of horse 
haemoglobin also is absent when haemoglobin or oxy¬ 
haemoglobin is observed in washed cell suspensions. 
The specific bands in the visible regions of solutions 
of the al>ove pigments arc observed in the washed cell 
BUBpensious in their usual location. 

Apparently there is, in the case of haemoglobin in 
the cell, a possibility that it is in combination with 
some constituent of the corpuscle. This problem is 
one of several concerning the blood pigment for 
which we are attempting to find a solution. 

A. Buucb Maoai^uu 
E. C. Bradley 

BiOCIIEMICAIj Devartment, 

University of Wicstern Ontario, 

Meuioal School, 

London, Canada 

A FOSSIL MAMMAL WITH UNBORN TWINS 

The South Dakota State School of Mines has re¬ 
cently mounted and placed on exhibition in its 
geological museum a most unusual fossil vertebrate 
specimen from the OUgocene of South Dakota. This 
is a superbly preserved skeleton of a mother Oreodon 
(Merycoidodon) culbertaoni with unborn twins. It is 
the only known occurrence of a fossil mammal accom¬ 
panied by unborn young. 

The specimen was found by the School of Mines 
collecting party of 1928, Mr, James Bump, Mr. Rob¬ 
ert Hemon and Mr. Harold Martin, in the Lower 
Oreodon beds of Cain Cre^t^ik, about two miles north 
of ImJay in the heart of the Big Badlands. Only a 
small portion of the skull of the mother was exposed 
to the weather. Excavation disclosed the complete 
skeleton except that the ribs on the right side were 
mostly missing. Upon tuniing over the block in the 
field for final shellacking and other protection, the 
skulls of two unborn individuals, lying within the 
pelvic region, were discovered. A photograph of the 
rough block made in the preparing room before work 
was begun upon it shows in good way much of the 
skeleton of the mother and the positions occupied by 
the twins. 

The uiotber skeleton, the right side showing, is 
mounted in relief on a nicely tooled slab. The skele¬ 
tons of the twins are only partially preserved. Some 
of this loss is due doubtless to the cartilaginous, non- 
petrifying nature of the material. The better portions 
are the skulls and some of the larger leg bones. The 
skull of one is well preserved and nearly perfect. 
The other may be easily discerned but is much crushed 
and the parts displaced. Both skulls show well- 
developed teeth. The cranial bones are very thin 
and delicate and much care was necessary to prevent 
injury to them. In the moantiog of the specimen 
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it was thought advisable not to atteiupt extraeting 
the fetal forms completely from their matrix. They 
were mounted with the mother skeleton pretty much 
as found without attempting, however, to place them 
in theoretically exact position. 

The School of Mines has had a collecting party in 
the White River Badlands during the last six field 
seasons. The results of this work have been most 
gratifying in that the institution now has a large col¬ 
lection, representative of this important life period, 
much of which has been prepiired, mounted and 
placed on exhibition. The collection contains an 
especially good representation from the Protoceras 


channel beds. 


Cleoi>jia8 C. O^Haiuu 


South Dakota Schooj. or Mines 


BABYLONIAN MATHEMATICS 

In my address on “Mathematics before the Greeks^^ 
recently published in Science^ I quoted a statement 
from Smithes “History of Mathematics”^ to the effect 
that “in a tablet from Sennacherib’s palace (about 
700 B. C.), now in the British Museum, a circle is 
divided into 480 equal parts.” Professor Smith does 
not give any authority for this statement but informed 
me privately that he probably learned of the fact 
during a visit to the museum. On appealing to Mr. 
C. J. Gadd, of the Department of Egyptian and 
Assyrian Antiquities, I learned recently that the tab¬ 
let in question was almost certainly the one numbered 
KOO, discussed by Hincks, and Bosanquet and Sayce, 
and referred to by more than one historian of mathe¬ 
matics. Mr. Gadd drew my attention also to an im¬ 
portant discussion of this tablet by F. X. Kugler, in 
his “Stemkunde und Sterndienst in Babel,” 2. Buch, 
1. Teil, 3909, pp. 45-60. The views of Hincks rather 
than those of Bosanquet and Sayce are here upheld. 
In this connection Kuglor refers to an article by 
Schiaparelli in Scieniia, vol. 3, 1908; this is also in 
Schiaparelli “Scritti sulla Storia della Astronomia 
Antica,” vol. 1, 1925, see especially page 23. 


In the puragraph just before the last oi my adcbfwi 
I Bummarised, in about a doaen lineSy some of tho 
astronomical knowledge of the Babylonians. My 
friend Professor Cajori inquired if I intentionally 
omitted any reference to the Babylonian discovery 
of the precession of the equinoxes. This was a dis¬ 
covery of about 350 B. C. and hence should hardly be 
included in a survey of “Mathematics before the 
Greeks.” It is, of course, a matter of great interest, 
and in my recently published “Bibliography of Egyp¬ 
tian and Babylonian Mathematics” 1 refer to Schna- 
bePs important paper on the subject (1927) as well 
as to Professor Cajon’s review of it in Scienok,® 
SchnabePs article seems to have been developed from 
a part of Rugleris work, mentioned above, published 
in 1924. Q AnoHiBALD 

Brown TTniveusity 

USEFUL GREAT TOES 
A NUMBER of years ago, in the Louvre Galleries, in 
Paris, an artist who was born without any arms was 
a familiar sight. He was painting copies in oil of 
the principal masterpieces in the gallery and made 
thereby a comfortable living. That fact shows that 
the copies were of good quality. 

But every one would ask at once how could he copy 
these paintings in oil without any hands t It was 
done entirely by means of the, to us, useless great 
toes and their next neighbor, the second toes* He 
held the brushes between these toes. 

One morning w hen 1 happened to be in the gallery 
at the usual hour for the dejeuner d la fourohettej I 
saw him just finishing his meal. He seized a pint 
bottle with the left toes and grasping the cork with 
the corresponding toes on the right foot uncorked the 
bottle, lifted it to his mouth and after drinking all 
that he wished replaced the cork with the right toes 
and then with the sole of the right foot gave it a 
smart .. p to replace it firmly. 

W, W. Keen 


SCIENTIFIC BOOKS 


Revision of the American Chipmunks, By Arthur 
H, Howelu North American Fauna, No. 62. U. 
S. Department of Agriculture, Bureau of Biological 
Survey. November, 1929. 157 pp. 

The appearance of the “Revision of the American 
Chipmunks,” long known to be in course of prepara¬ 
tion, is a zoological event of importance. These ani¬ 
mals, so attractive to every lover of nature, are of 
mare than ordinary interest to students of evolution 

^SoiENOS, 71; 109, January 81, 1930. 

« Vol* 2, p. 230. 


on account of the great number of local forms* Mod¬ 
em methods have made it possible to deal with the 
subject very thoroughly, no less than 14,554 specunens 
having been examined. Sixty-five species and sub¬ 
species are recognized in North America, including 
Mexico. There are chipmunks also in northern and 
northeastern Asia, and it is found that the vriiole 
series falls into three main groups, the AeUti^ 
EutamioB, the western American NeotaffUas (deSned 

vSoiENOi^ 66j 1B4, February 18, 1087. ': / 
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and named in the work reviewed) and the eastern 
Ameriean Tamiaa* The two latter overlap in the 
regfion around Lake Superior. Singularly enough, the 
Siberian Eutamiaa resembles in a number of charac¬ 
ters the eastern Amerioan Tamtoa; so much so that 
Pallas in 1778 thought that the Siberian and American 
animals were mere forms of a single species. How¬ 
ever, the dentition of Tamias is the most modified, the 
upper premolars being reduced to two, instead of 
four as in the other two groups. Howell treats 
Tamms and Eutamiaa as genera (following the cur¬ 
rent usage of modern authors), and Neoiamiaa as a 
Bubgonus of the latter. The probable inference would 
seem to be that Eutamiaa represents most nearly the 
Btem-form, having at an early date sent to America 
the ancestors of Tamiaa, and more recently those of 
Eutamiaa, which, being a livelier and more variable 
animal, supplanted Tamias in the west. This is at 
present more guessing, but it may be that fossil 
Tamiaa will bo found in the west some day.^ The 
characters and distribution considered, there is per¬ 
haps some basis for considering Neotamiaa a genus 
(typo Neotamiaa merriami Alien). 

When we come to the species and subspecies, there 
is very much of interest. In Tamiaa, Howell recog¬ 
nizes one species with five subspecies. In Eutamiaa 
(Neotamiaa) he has sixteen species and sixty forms 
in all^ including subspecies. The subspecies are found 
to intergrade and it is to be determined whether these 
intergradations are directly related to the environment 
or whether they are due to crossing between races 
which meet each other in some part of their range. 
That the environment affects the characters is shown 
by the repeated development of dark or richly colored 
animals in humid districts, and pallid ones in drier 
districts. An interesting ease is that of Eutamiaa 


ear^t, which occurs only in the dry lowland^ 
of the San Luis Valley, Colorado, while the mooutaius 
northward, eastward and westward are occupied by 
the larger and darker E, minimua operariua. At 
8,200 feet specimens were found connecting these 
races. Reviewing the numerous cases of intergrada¬ 
tion recorded, one is struck by the various combina¬ 
tions of characters, exactly as in the case of hybrids. 
It seems certain that we have to do with hybridization 
in the majority of instances, and this in itself need 
not necessarily indicate subspecific rather than specific 
rank. But in any case, the ^^subspecies’’ are closely 
allied, and their precim^ rank is a matter of minor 
importance. 

Although the work has been so thoroughly done, the 
subject is by no means exhausted. There are still 
many localities whore collecting is desirable, and 
additional forms may yet be found on isolated moun¬ 
tain ranges. Hybridization in captivity should be 
attempted. Many anatomical features have yet to be 
compared in the different forms, for example, the 
auditory ossicles, the alimentary canal, the muscu¬ 
lature. Although it is outside the scope of Howell’s 
revision, one would like to see a chapter on the in¬ 
ternal and external parasites and the predatory 
enemies. The food habits are treated interestingly 
and quite fully by Howell, who also discusses nesting 
habits and hibernation. We are not quite sure that 
the chipmunks would approve of a picture of a weasel 
on the cover of the work. 

The bulletin may be purchased for a trifle, but we 
wish the government would use better paper and type 
for such important papers of permanent value. 

T. D. A. COOKEBICLL 

BouLDsa, Colorado, 

Lscxhbkb 21, 1929 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE SPOT-PLATE TEST FOR NITRATE 
NITROGEN IN SOIL AND OTHER 
EXTRACTS 

The diphenylamin test, usually conducted as a 
*'ring” test, gives purely qualitative results. The 
blue color that appears in the ring test is lost when 
the sulphuric acid reagent and the liquid to be tested 
are mixed together, since it occurs only in sulphuric 
acid ooncentrations of 70 to 90 per cent. There is a 
definite need for a quick and simple nitrate test for 
foil extracts, drainage waters, plant juices or plant 
extracts that gives approximate quantitative results. 
For inetanoe, in tbe field of soil science, it is desirable 

xAa eactiaet spaciee, Ttmima uaauHa Brown, has been 
iofittd in the PlfUstocsas of Aricaasai. 


to study the nitrate nitrogen content of the soil from 
day to day or from week to week during the growing 
season. Exact quantitative measurement by the 
phenyidisulphonic acid or Devarda’s alloy methods is 
laborious and the delay involves a loss of valuable 
time before necessary corrective steps can be made, as 
is the case when the soil drops so low in nitrate nitro¬ 
gen content aa to fail to nourish the plant properly. 

The author has applied the principle of the very 
sensitive diphenylamin color reaction to a spot-plate 
technique. The reagent is a freshly prepared solu¬ 
tion of 0.05 gm of diphenylamin in 25 ec of concen¬ 
trated C. P, sulphuric acid. This is conveniently 
used from a glass-stoppered bottle of clear glass. 
The writer has attempted to use amber glass contaii^ 
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ers, but for Bome reason the reagent is oontaminated 
by oontaot with the ground glass stopper of the am- 
ber-eolored dropping bottle. Hence it seems prefer¬ 
able to make up at once only a sufficient amount of 
the reagent for use within two or three days* time, 
rather than attempt to store it in only partially light¬ 
proof bottles which might produce contamination. 

A common artist’s slab with circular depressions 
one inch in diameter and one fourth inch deep is the 
most convenient vessel lor conducting the test. One 
drop of the solution to be tested is transferred to one 
of the depressions by means of an eye-dropper pi¬ 
pette. Four drops of the reagent are added, and the 
liquid stirred with a two-inch glass rod until a full 
color develops, which requires about two minutes. 
The intensity of the blue color is an approximate 
quantitative measurement of the nitrate nitrogen con¬ 
tent, within the limits of from 1 to 25 p.p.m. of ni¬ 
trates expressed as nitrogen. Above about 25 p.p.m. 
the blue color is so intense that little variation can be 
observed. In such cases the liquid to be tested must 
be diluted five, ten or more times, so that one drop of 
tile diluted liquid will fall within the above limits. In 
such cases the final test is on the basis of one drop of 
the diluted liquid to four drops of the reagent, with 
calculation of results on the basis of the dilution. 

A color chart of satisfactory accuracy can be made 
up with water colors. The color blocks in Ridgway*B 
Color Standards and Nomenclature,” that most 
closely approximate the chart used by the author, is 
as follows: 


Nitrate nitrogen 
concentration Color name 

Book Plate 1 

No. 

p.p.m. 

1 

Pale forget-mo not blue 

XXII 

2 

Pale violet blue 

IX 

3 

Light violet blue 

IX 

5 

Dull vioIacoouB blue 

XXII 

7 

Phenyl blue 

IX 

10 

Helvetia blue 

IX 

16 

Hayts blue 

IX 

80 

Cyanine blue 

IX 

The purity of the reagent can be 

ascertained by a 


blank test with one drop of distilled water. If no 
permanent blue color appears, the reagent is satisfac¬ 
tory for use on that day. 

The results of the author and one of his asso¬ 
ciates in the determination of nitrate nitrogen in the 
leachate from 130 greenhouse lysimeters containing 
seventeen different soils, some pots of which had been 
previously treated with urea, both with and without 
lime, ore of interest as an evidence of the accuracy of 
the spot-plate test. One person made the nitrate- 
nitrogen determination by the accurate phenyldisul- 
phonio acid method, while the other conducted the 


spot-plate tests. Results were compared sabseqaent 
to recording the results* Space doee not permit pub¬ 
lication of the individual results, but the following 
table summarizes the data in comparative form: 


Spot-plate tests 


No. of samples 
in group 

Exact method 

NO,N 

No. of 

NOrN 

p.p.m. 

samples within 

p.p.m. 

range 

group bmita 

23 

0- 20 

0- 25 

20 

18 

21- 60 

20- 75 

U 

27 

61- 100 

30- 150 

19 

28 

101- 200 

75- 300 

20 

19 

201- 350 

200- 600 

16 

15 

351- 500 

300- 600 

n 

6 

501-1000 

500-1000 

5 


Several applications of this test suggest themselves. 
For soil tests, tbe author employs the special porce¬ 
lain block used in connection with the LaMotte-Mor- 
gan Soil Testing Set to obtain tbe soil extract. Where 
the soil compartment of this block is filled to its nor¬ 
mal capacity and distilled water permitted to soak 
through the soil in amount sufficient to fill the test 
cup, one drop when transferred to the artist’s slab 
and tested for nitrates as described above gives re¬ 
sults in p.p.m. of soil extract which can be inter¬ 
preted as pounds of nitrate nitrogen per acre to plow 
depth. Dilutions are employed when necessary. 

Another very important use of the test is the de¬ 
termination of nitrates in expressed plant juices and 
extracts. A suggested method is the maceration of 
small portions of fresh plant tissue in one compart¬ 
ment of the artist’s slab, the addition of a drop or 
two of water if necessary in order to obtain a drop of 
expressed juice for transfer and the subsequent test. 
Good results have been obtained with green tissue in 
studies of the nitrate content of newly developed 
nodal portions of herbaceous pasture and forest 
plants. 

M. Francis Morgan 

Dbp/ ttmknt or Soils, 

CONNEOTICUT AoEICULTUEAL 
Experiment Station 

THE CAPNOMETER, AN INSTRUMENT FOR 
THE MEASUREMENT OF AIR 
POLLUTION 

From the beginning of Mellon Institute’s Air Pol¬ 
lution Investigation, a year ago,' it was recognized 
that the photoelectric cell would play an important 
part in the determination of the amount of atmos¬ 
pheric contamination and its distribution outward 
and upward from sources. Sampling devices ordi¬ 
narily enable one to estimate the content of solids in 
a small volume of air at a given time and place, or 
the total amount at a given place over a period of 

1 L. W. Bass, SOXENOB, 70; 186, August 28, 1020. 
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time. Xt WEB desirftble, however, for us to have a 
oontinuons record, not only of the amount of pollu¬ 
tion, hut also of the effects of atmospheric conditions 
upon the distribution of solids after their emission 
from stacks or other sources. 

With the helpful cooperation of members of the 
staff of the Westinghouse research laboratories, ex¬ 
periments were made first for work at short range,, 
and in consequence a combination has been developed 
that may be used at night or in the ^ytime. It con¬ 
sists essentially of a source light witff a modulator, a 
receiver and amplifier, tuned, and an indicator or 
recorder, calibrated. It differs from “smoke indi¬ 
cators’’ in that it need not be attached to a snmke- 
pipe or stack and also in that it operates indepen¬ 
dently of any influence from daylight or artificial 
light other than that from the controlled source. 


At the suggestion of W. A. Hamor, assistant direc¬ 
tor, Mdlon Institute, the apparatus has been named 
the capnometet (> Greek hapnos^ smoke, and metron, 
measure), for its purpose is to measure smoko—eap- 
nomttry. 

From the results of the work done in the labora¬ 
tory, there is every indication that the apparatus will 
be very helpful in the capnometric part of Mellon 
Institute’s program and in securing data concerning 
the influence of furnace and firing conditions, pre¬ 
cipitation, wind velocities, etc., upon the density duo 
to pollution of the atmosphere. 

H. B. Meller 

Head, Air Pollution Inveetigation 
Mellon Institute or iNnuBTiiiAL 
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SPECIAL ARTICLES 


A THEORY OF THE RING METHOD FOR THE 
DETERMINATION OF SURFACE 
TENSION 

During the last few years several papers concern¬ 
ing various phases of the ring method for the deter¬ 
mination of surface tension have appeared in Science. 
It is desirable that this discussion also appear hero 
especially because it is closely related to one of these 
papers. An experimental study of the ring method 
by Harkins, Young and Cheng^ has shown that this 
method, as usually canied out, does not give tnie 
surface tension values. The results of Harkins and 
his collaborators are expressed in the fonu of a series 
of empirical correction curves which involve a value 
of the surface tension given by an absolute method. 
They have demonstrated that the value of the surface 
tension os given by the pull on a ring and the rela¬ 
tionship 

W = 4jiRy (1) 


must be modified by these correction curves if that 
value is to be regarded as being, in fact, that of sur¬ 
face tension. The purpose of this preliminary paper 
is to announce that a theoretical basis for this em¬ 
pirical correction procedure has been developed, thus 
making the ring method, as modified, an absolute one, 
since by it surface tension may be determined without 
reference to any other method. 

The basis of our theory is Laplace’s equation for 
stable liquid surfaces expressed in the particular form 
applicable to surfaces of revolution, with the capillary 
constant (a^) eliminated, 


du u . 

^ + = = ±8y (2), 

» Harkins, Young and Cheng, Scienor, 64: 93, 1926. 


where u is the sine of tlie angle made by a tangent 
to the surface at any point (x, y) with the x-axis. 
The x-axis in this case is chosen at the undisturbed 
level of the liquid, and the y-axis is the axis of sym¬ 
metry. In thLs fonu the equation expressed shapes of 
surfaces, not their actual dimensions. If the latter 

2y 

are to be expressed, a* or its equivalent ^ must be 

known, where Y and d are respectively the surface ten¬ 
sion and density of a particular liquid. Barred sym¬ 
bols as used by us are dimensionless, thus x = x/a and 
V = V/a®. But we shall speak of them, for conven¬ 
ience, as lengths and volumes. This equation formu¬ 
lates the shapes of all types of stable liquid surfaces 
of revolution. The ring method involves two of these 
types, the meniscus and the surface held up by a 
wetted disk. To get the actual shapes of these sur¬ 
faces the equation must be integrated, which must be 
done in this case by series. 

The shapes of the meniscus formed inside the ring 
are obtained by numerical integration in the ordinary 
way. But the integration for the outer slope presents 
a difficulty in that there is no known point at which 
to start. Wo have obviated this difficulty by an 
assumption which, however, introduces an error much 
less than any in the experimental procedure. These 
two integrations give a cross section of the liquid 
raised by the ring in any position. It takes the form 
of two curves tangent to a circle, one curve being the 
shape of the meniscus, the other being that of the 
outer slope, and the circle being the cross section of 
the wire, of radius r, of which the ring is made. 

The volume below these snrfaces is calculated. It 
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is found to pass througii a majriiniim as the distance 
of the ring from the x-aiis increasee. Our theoiy 
identifies the weight of this maximum volume below 
the surfaces with the maximum pull on the ring as 
found ciperiraentally. Harkins, Young and Cheng 
plot a function of this maximum pull, R*/V, where 
R is the radius of the ring and V is the volume of 
the liquid equivalent to the weight measured by tWs 

R 

pull, against Vp, a curve for each value of where 

7 is the surface tension of the liquid as determined 
by a reference method, and p is the pull on the ring 
divided by 4 jiR. We show that '^/p is equal to 2aR/V, 
a ratio which does not involve the determination of Y 
by any other method, Now the correction curves 
found by Harkins and his collaborators are identical 
with the curves calculated by us from the maximum 
volujne below the surfaces and plotted as indicated, 
Le,, R*/V by 2aR/V for a particular R/r. Our cal¬ 
culated curves are probably not as precise as the 
experimental ones because of the lack of sufficient 
calculated surfaces and the errors due to the conse¬ 
quent interpolations. But the excellent agreement 
that is obtained shows that the same values of Yi 
within the small error of both methods, are obtained 
whether the relative corrections of the Harkins pro¬ 
cedure or the absolute corrections as calculated by us 
are used. Thus the ling method may now be con¬ 
sidered an absolute one, since by it surface tension 
may be determined without reference to any other 
procedure. A detailed discussion of this theory is 
to be published soon. 

B. B. Freud 
H. Z. Freud 

PROLONGED EFFECT ON DIGITALIS PUR¬ 
PUREA OF EXPOSURE UNDER ULTRA¬ 
VIOLET-TRANSMITTING GLASS 

For the past three years, a study has been made 
of the effect produced upon Di^talis purpurea L. by 
exposure in the greenhouse stage under an ultra- 
violet*transmitting glass. D, purpurea is well known 
as the common garden foxglove, and is also a very 
important medicinal plant. In 1927 and again in 
1928, seedlings were grown about three months under 
an ultra-violet-transmitting glass, with controls under 
ordinary glass in an adjacent section of the same 
greenhouse. Thus it was possible to eliminate differ¬ 
ences of temperature, moisture and other factors. 

Both series were then grown in adjacent bods 
under open field culture conditions; and in each year, 
as reported' at the Nashville and New York meetings, 
the treated plants proved considerably superior to 

lA McOrea, Scibwce, 67, No. 1782, 1928; 69. No 
1798, 1929. 


their eontrola in the content of the chanicteEiotiii 
aeljve principles. 

The final report now to be given concerns the hia^ 
tory of the 1928 plants during their second aeasoa 
of growth, this species being biennial. By careful 
mulching they were brought through the winter in 
, good condition. Our capricious h^higan weather in 
•^^929 made it necessary to water tne plants last som- 
ansr throughout a season marked by severe drought; 
but all were inkted the same, and had attained the 
normal early bpoming stage at the time the samples 
were harvested. 

For many years it was held that second-year leaves 
weire more potent than first-year herbage but even-' 
tually this idea was refuted. We now know from 
numerous tests that greater activity occurs during the 
first year of a digitalis plant’s life. Therefore, it is 
to bo noted that the actual percentages now given, 
obtained from second-year growth, are not as high 
as those previously reported from first-year leaves; 
but the relative values are again coufirmtMi; the 
treated plants have the higher potency. Exact values 
are as tabulated below, all methods having meticu¬ 
lously followed those heretofore used. 

Treated group 250 per cent, of standard 

Control group... 165 per cent, of standard 

Increase of potency, 51.5 per cent. 

It thus seems clearly established that D. purpurea 
is benefited permanently by exposure during seedling 
development Tinder glass that affords an increased 
amount of ultra-violet radiation. Where digitalis 
passes its whole cycle under natural, out-of-door con¬ 
ditions in a mild climate, this fact may not be of 
great significance, but for successful culture of high- 
grade plants in Michigan we must depend in large 
measure upon indoor protection during the seedling 
stage. It is gratifying, therefore, to know that mod¬ 
em methods of glass making have increased the effi¬ 
ciency of greenhouse propagation. 

* Adblu McCbea 

Rebearcb Depabtbekt, 

Parke, Davis and Ooicpakt /v 
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THEORETICAL MECHANICS IN ENGINEERING 

SCHOOLS 

By Professor WILLIAM HOVGAARD 

THE MABSACHUBETTS INSTITUTE OP TECHNOLOGY 


As indicated by the title, it is proposed to deal with 
theoretical mechanics chiefly from the engineer’s 
point of view, but in modem engineering colleges it 
is impossible to draw a sharply defined line between 
the education of engineers and physicists. The mod¬ 
em engineers of advanced seiontifle standing, notably 
research engineers of all professions, are required to 
be physicists as well as engineers. Moreover, a high- 
grade technical school seems to afford the best envi- 
mmnont for the education of physicists, while physics 
forms one of the most important disciplines in the 
education of engineers. We shall therefore on sev¬ 
eral oocaaions refer to the requirements of the 
physicists. 

Mechanics is commonly subdivided into two parts, 
Ibep^tioal and applied, but it is proposed here to 
Sjeri 14 pabular with the former, which bears a 
libM relatkmcdxip to mAthematicei in its widest 


sense, forma the main body of what is usually called 
applied mathematics. Often the two parts of mechan¬ 
ics, the theoretical and the applied, are dealt with and 
taught together, but it will be here attempted to dis¬ 
tinguish rather sharply between them, although it is 
not always easy to do so. 

The name applied mechanics is misleading and con¬ 
fusing, As commonly understood this science deals 
only with the application of theoretical mechanics to 
stnaetural and mechanical engineering, but it might 
with equal right be said to deal with other branches 
of engineering where theoretical mechanics in the 
modem and wider sense is applied to the same extent. 
We shall not, however, try to widen the meaning of 
the term applied mechanics beyond common usage, 
but rather extract that which does not belong to it, 
for as taught at present it comprises much of an 
abstraet nature which properly belongs under theo- 
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retical mechanics* The name tedmioal mechanics 
(teclmische Meehanik) would seem better than ap> 
plied mechanics, being more readily distinguished 
from theoretical mechauics. 

We divide the science of theoretical mechauics 
into four sections in accordance with the nature of 
the bodies with which it deals: (1) Mechanics of a 
particle and of rigid bodies; (2) mechanics of elastic 
bodies; (3) mechanics of fluids, and (4) mechanics 
of gases. In the following we shall refer to these 
sections by their numbers. 

Under each heading we consider separately equilib¬ 
rium and motion, and the latter falls into two parts 
according as we consider motion with or without 
regard to the forces which produce it. We have thus 
a further subdivision into three parts: (a) Statics; 
(b) kinematics, and (c) kinetics or dynamics. 

In accordance with this definition we include under 
theoretical mechanics the following subjects: 

Statics, kinematics and kinetics of a particle and 
of rigid bodies; theory of elasticity; elastostatics and 
elastokinetics; plasticity; hydrostatics, hydrody¬ 
namics and aerodynamics. 

Vector analysis and calculus of variation in their 
application to mechanics may properly be added to 
this list, but the abstract theory of these sciences 
should be taught under pure mathematics. 

The list is necessarily somewhat arbitrary, but it 
gives an idea of the range of subjects, some of which 
are indeed difficult to distinguish from the applied 
sciences to which they form the stepping-stones. 

For the sake of clearness we shall mention some of 
the subjects which are here considered to be outside 
of the province of theoretical mechanics: theory of 
structures, hydraulics, dynamics of gases, thermo¬ 
dynamics, acoustics, ballistics,, capillarity, etc. 

Theoretical mechanics is the foundation of all 
physical sciences and forms the intermediate link 
between pure mathematics and the various engineer¬ 
ing sciences as well as physics. It is like pure mathe¬ 
matics a fundamental subject in engineering schools; 
it should be treated as such, and the instruction should 
proceed along the same lines. First a foundation of 
the elementary parts of the subject should be given 
to all students as soon as they have the necessary 
mathematical preparation, preferably in the freshman 
year. In the later years the more advanced parts 
ahould be taught, each profession being allotted what 
is necessary for its special purpose, without, how¬ 
ever, disrupting the continuity and harmony in the 
instruction of the science os a whole. 

In American engineering or scientific schools theo¬ 
retical mechauics is rarely taught separately as such, 
at least, not in a complete manner; in fact, in many 


cases it does not appear on the schedule at aU exoept 
in the form of special ooorses adjusted to the varions 
engineering professions. 

Under the heading of physios there is given in 
many schools a course called mechanics with the 
specific aim of preparing students for the study of 
physics. It comprises the most elementary parts of 
theoretical mechanics, but is not always well suited 
as a foundation for other subjects, for which purpose 
it is not direow intended. It is often repeated in a 
somewhat different and more extended form in the 
lectures on applied mechanics, being here designed to 
cover the elementary parts of sections (1) and (2). 

In theory of structures, which is in fact a branch 
of applied mechauics, parts of section (1) are apt to 
be given. The same is true of certain subjects under 
electrical engineering. Under hydraulics is given a 
course in hydrostatics and flow of water. 

Advanced parts of theoretical mechanics are often 
taught not only under the beading of mechanical 
engineering and of mathematics, but also and perhaps 
chiefly in physics (higher dynamics, hydrodynamics 
and elasticity) and in electrical engineering (mechan¬ 
ical forces due to magnetic fields, theory of vibrations, 
sound waves). Fragments of this science are also 
taught in the departments of civil engineering (the 
fundamentals of statically indeterminate structures, 
plasticity in connection with soil mechanics), in 
aeronautical engineering (hydrodynamics and aero¬ 
dynamics) and in naval architecture (wave motion). 

This description may not fit all engineoring schools 
in this country but is believed to be fairly represen¬ 
tative. On the whole it appears that in the United 
States theoretical mechanics is too often taught in a 
scattered way and as a subsidiary science, of which 
each department gives only what is required for its 
specific needs without much regard to unification of 
the science. 

T. ^ subject is rarely given under its own name 
and then only in parts. In many cases no special 
teachers are assigned to it in such a way that they 
can devote all their energy to it. No one is respon¬ 
sible for imparting to the students a well-rounded 
course in theoretical mechanics giving a complete 
presentation of the subject within the limits set by 
the requirements of the various technological courses. 

It is clearly impossible to do justice to a science 
under these circumstances. Overlappings and gaps 
in the instruction unavoidably occur, insufQcient em¬ 
phasis is placed on fundamental concepts, and what 
perhaps is worse, the science suffers in standing and 
prestige. This must react unfavorably upon the atti¬ 
tude of the students, who can not be expected to 
realise the importance of a subject the name of which 
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they have perhaps never heard and which is presented 
to them as an incidental^ a handmaid to other 
sciences. 

Turning now to European schools, it appears that 
ordinarily theoretical mechanics is ranked as equiva¬ 
lent to mathomaties in importance and is regarded 
as one of the corner-stones of engineering education, 
although certain parts of (1) and (2) may be given 
under applied mechanics or under mathematics in 
some schools. Also parts of (3) and (4) are in 
many cases taught as belonging to the applied 
sciences. Yet greater portions of this science and 
especially sections (1) and (2) are quite commonly 
Hated as separate and independent subjects, certainly 
more so than is ordinarily the case in this country. 
This is indicated by the names commonly given to 
the subject. In England it is taught under the names 
of applied mathematics, theoretical mechanics, ana¬ 
lytical mechanics or simply mechanics; in France un¬ 
der the names of inathematique appliquee, mecanique 
analytique or mecanique rationelle. In Germany it 
is called aiigcwandte Mathematik, rationellc Mechanik 
or Mechanik. In the ‘‘Handbueh dcr Physik,”' which 
is a monumental work of twenty-four volumes, theo¬ 
retical mechanics is shown in its true perspective. 
The entire subject, as defined above, is here given in 
volumes V, VI and VII, precfjded by a resume of 
pure mathematics in Volume III and followed by the 
works on physics proper. 

The remark is often heard that graduates from 
European technical colleges who continue their studies 
in this country are better equipped to attack technical 
problems mathematically than are American students 
of equal standing. Since many of those European 
students come over on scholarships, they are probably 
picked men so that it is difQcult to judge whether 
that statement is true in general, but if it is, it is 
beUeved to be due not to superior mental capacity 
of the European students or to inferior ability of our 
teachers, but chiefly to the more complete and sys¬ 
tematic training which European students get in 
theoretical mechanics. 

The reason why theoretical mechanics has been 
given such a subordinate position in American engi¬ 
neering schools is not clear, but probably it is due 
largely to the rapid development of these schools, 
which have been working under a great pressure from 
the industry and often tinder economic difilculties. 
The demand for results, for turning out young engi¬ 
neers as quickly as posedble, has forced the pace. 

But conditions are changing, technical colleges do 
not have to fight so hard for their existence, and 
moreover, in recent years a great development has 
taken place in theoretical mechanics, which has 

1H. Qeiger and E^arl Scbecl, 1P26-29. 


acquired greater importance than ever before. We 
need only refer to the advances made in theory of 
elasticity and plasticity, in hydrodynamics and aero¬ 
dynamics and the application of theoretical mechanics 
to electrical engineering, thermodynamics, acoustics, 
and all branches of theoretical physics. In this con¬ 
nection we may mention some of the names of the 
many eminent workers in this field: Love, Lamb, 
Appell, Sehrbdinger, Heisenberg, Prandtl, von Mises, 
von Kdrman, Levi Civita, Nddaj and Timoshenko. 

It is time that theoretical mechanics be given its 
appropriate place in the curriculum of American 
engineering schools. As a means of training in scien¬ 
tific methods of thinking and as a mental discipline 
introductory to research work, the subject is jjrobably 
unequaled. 

One of the foremost German mathematicians, Dr. 
von Mises, in an introductory article to the Zeitschrifi 
fur a/ngewandte Mathe^natik und Mechanik on the 
occasion of its first issue, made the following state¬ 
ment concerning theoretical mechanics: 

More than any other science it forms an indispensahls 
foundation for creative engineering. Mechanics, which 
by Leonardo da Vinci was culled the paradise of the 
mathematician, has become for the modern engineer the 
most comprehensive field of work, tho laborious exploi¬ 
tation of which is loft almost entirely in his hands, and 
from which he will reap ample rewards, even although 
only through hard work. 

If properly taught, a course in theoretical mechan¬ 
ics will have great cultural value. A brief historical 
review of the development of this science should be 
given, its function as an indispensable tool for prog¬ 
ress in all physical sciences and its profound influence 
on our fundamental scientific concepts should be ex¬ 
plained. 

Theoretical mechanics should be unified, harmon¬ 
ized and treated, not as a subsidiary, but as a science 
in its own right and as a fundamental in engineering 
education, ranking with pure mathematics and physics. 
It should be listed under its own name, have its own 
staff of teachers, preferably organized in a special 
independent department, and should be taught as a 
separate subject. Laboratories should be available 
for tho department and the teachers should be allowed 
time for research. 

Great as are the achievements of American engi¬ 
neers, it is believed that they will be still greater with 
such an important improvement in their training. 
Modem technical development calls for more refined 
methods of construction and hence more advanced 
analytical knowledge and more research. Engineers 
now, more than ever before, are confronted with 
entirely new problems. They are required to do 
things that have never been done before, whether in 
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magnitude or in kind^ and in snoh cases, when pre^ 
vioua experience fails, they are thrown back on ex¬ 
periments and tbeoretioal analysis, where a thorough 
knowledge of theoretical mechanics is indispensable. 

A reform in the engineering schools as here sug¬ 
gested will undoubtedly meet with many obstacles. 
Administrative arrangements may bo somewhat dis¬ 
located, text-books may have to be revised, new teach¬ 
ers may have to be engaged and instruction may 
suffer somewhat in the period of transition, but the 
course in theoretical mechanics may not need to be 
longer or more dillicult than at prestuit. What is pro¬ 
posed is chiefly a rearrangement of courses, with an 
addition of such matter as will make the resulting 
courses, each of them, more self-contained and com¬ 
plete. By avoiding repetitions time will be saved, and 
by a more complete and logical presentation of the 
subject, including a full explanation of fundamental 
concepts, it is believed that it will be easier for the 
students to grasp. The refonn may perhaps be best 
carried out by an evolutionary process beginning 
with the establishment of a small department in 
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theoretical ynechanics. This deportment might grad* 
oally take over the soattered courses now given under 
various departments and strengthen them by a 
process of unification and completion. Thus the de¬ 
partment would gradually grow in magnitude and 
importance. This method may be preferred in par¬ 
ticular where the services of a teacher eminent in 
this science are available, to whom the task of build¬ 
ing up the new department can be entrusted. 

When fully developed, such a department should 
have charge of the entire range of subjects specified 
under sections (1) to (4) above, but besides the 
classical mechanics it might also properly include 
wave mechanics and mechanics of relativity. It 
should work in close cooperation with the department 
of mathematics on one side and with the various 
professional courses including physios on the other 
side. 

With the adoption of such a program in the 
American technical colleges, it shoul' ' c possible not 
only to equal but to surpass the acL nents of cor¬ 
responding European institutions. 


PLANT QUARANTINE 

By Professor £. O. ESSIG 

UNIVERSITY or OAUFORNIA 


The idea of quarantine' had its inception in con¬ 
nection with the attempts on the part of early Euro¬ 
peans to exclude and prevent the spread of dreaded 
plague or black death, Venice inaugurated such a 
restrictive measure as early as 1348, which was fol¬ 
lowed by other European countries. In spite of the 
long experience of human health quarantine, En¬ 
gland did not establish her first health quarantine un¬ 
til 1710, and delayed in passing the Public Health Act 
until 1896. Thus we see that many years have been 
required to perfect the present highly efficient and 
valuable public health measures now maintained by all 
the progressive nations of the world, and accepted by 
all their citizens. It is my firm belief that plant quar¬ 
antine will, in a much shorter space of time, attain a 
similar place in the affairs of civilized peoples. Fun¬ 
damentally it is as sound to protect the plant life of 
a country from the constant encroachments of insect 
depredators and plant diseases as it is to protect 
human health. An abundant and available food sup¬ 
ply is as essential to human beings aa is health and 
almost as personal, because it affects the livelihood of 

1 The term quarantine, literally meaning a period of 
forty days, was originally designated as the time during 
which a ship, suspected of being infected with a serious 
contagious disease, was obliged to refrain from all inter¬ 
course with the shore. It has always come under the 
powers of the police. 


every individual, since the prices and availability of 
food are largely regulated by supply. 

In view of the fact that there is bo much general 
misunderstanding regarding plant quarantine, this 
article is written with the aim of presenting the 
claims of this yoiing member of the administrative 
family. 

In the first place, quarantine is a police power* 
This makes it very objectionable to certain minda. 
Anything that questions the free rights of indiviunals 
to «.ot as they please is ever open to criticiem. liaw 
enforcement is always a difficult task, and even tine 
most thoroughly qualified, tactful and resourceftil 
official has great difficulty in handling the public aa 
agreeably as is expected. Nearly all the complaints 
that arise from quarantine originate in regulatory 
and law-enforcement prooeedings. This fact must be 
recognized at the outset. In this respect quarantitio 
is no different from other measures enforced by dno 
processes of law. 

Plant quarantine, like health quarantine, was bom 
of necessity—it was not the ^ild of speculative 
philosophy, nor was it an ethical experiment The 
early introduction into this country of suck aainotui 
pests os the codling moth, San JosI scale, citrus WQS^ 
inseetS; bqll weevil, pear ii^Ua, eabbii|e 
gipsy and broim-tail moths and mai^ 
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fbd hooMhold pestft, m well as the rapid dissemina¬ 
tion over the land of such native inaectB as the bean- 
weevil, cbineh bug, Colorado potato beetle, and other 
pests, were at first looked upon as a matter of course. 
But when it was learned that our system of agricul¬ 
ture, embodying the production of large areas of 
single crops, afforded unusually favorable conditions 
for these pests to propagate and do unheard-of dam¬ 
age, a new idea of insect immigration and migration 
was conceived on the proposition that exclusion is 
easier than extermination and cheaper than control t 

With this idea in mind, the first state plant quaran¬ 
tine laws were promulgated and put into execution. 
The problem appeared easy at first, when there was 
but little knowledge of world economic entomology, 
when insect pests were supposed to be largely carried 
on nursery stock and when domestic and international 
commerce was slow and concentrated at the larger in¬ 
land cities and at a comparatively few seaports. As 
a matter of % it was not difficult to enforce the 
laws as com Ws existed then. But commerce de¬ 
veloped fastc than plant quarantine, which is well 
illustrated by the fact that a national conception of 
plant protection did not crystallize until 1912 with 
the passage of the first National Horticultural Law. 
This tardiness of action on the part of the govern¬ 
ment permitted the free entrance into most parts of 
the country of many insects which seriously tax the 
agricultural welfare of the nation. 

To prevent a continuance of this unwarranted 
spread of pests, plant quarantine has been thoroughly 
overhauled and strengthened. A number of impor¬ 
tant steps were recognized and taken. It was clear 
that to be effective such legislation should at least 
provide; 

Ip For the absolute exclusion of certain serious peals 
and all articles of commerce likely to carry them from 
known areas of infestation. This is virtually an om* 
bargo. 

Sp The right to destroy, reject or exclude materials 
when inspections reveal the presence of insect pests or 
plant diseases. 

8. The right to prescribe restrictions and regulations 
Wider which plant materials may be admitted into a 
^on. 

4. The power to formulate plana and enforce regula¬ 
tions to confine an insect to a given area and to resist 
its spread from one district to another. 

5. The authority, power and financial means necessary 
to discover and to exterminate, if possible, a pest newly 
as^bllshed in an area. 

This ia a difficult and complex program which re- 
expert training, ^ill and experience. Insects 
diBWwee are carried in mazQ^ ways. When all 
some of the complexities will be re- 
of careful study will be required to 


solve many of the problems of pest introduction and 
to perfect ways and means adequate to meet thenu 

It is impossible to predict what an insect will do in 
a new environment. A great many of our worst 
pests were either unknown or of no economic impor¬ 
tance in their native homes. Therefore plant quar¬ 
antine can never be safely administered as a compro¬ 
mise measure. 

In considering the above five points it would ap¬ 
pear that complete exclusion ia the most important, 
and at the same time most difficult to enforce. Such 
exclusive quarantines have been maintained against 
all products likely to carry pests from various dis¬ 
tricts throughout the world known to be infested with 
fruit flies, citrus canker, and the foot and mouth dis¬ 
ease of live stock. Plant pests and diseases, as well 
as human diseases, such as plague, typhus and dysen¬ 
tery, do slip through such quarantine lines, but these 
failures are shallow arguments that such preventive 
measures are valueless and should be abandoned. As 
a result of such regulations the public becomes aware 
of the danger and the majority of those engaged in 
commerce or travel will cooperate to enforce the law, 
thus materially reducing the hazards of unknowingly 
bringing dangerous pests and diseases into the state 
or nation. Many of them will also actually assist in 
law enforcement. In this manner an insect pest may 
be kept out indefinitely or its entrance greatly de¬ 
layed. Such delays enable the entomologists to study 
the insect and de\dse methods of control. There is 
every reason to believe that plant quarantine enforce¬ 
ment, together with wide and continued publicity in 
the form of suitable literature placed in the hands of 
travelers, have been responsible for the fact that the 
Mediterranean fruit fly has not already been intro¬ 
duced in sufficient numbers into California from Ha¬ 
waii to have become established here. The exclusion 
of the Mexican orange maggot and the cotton boll 
weevil ore other instances which might be cited in 
this eonnection. If the insect finally slips through 
some leak it is more likely to be apprehended than in 
the days before quarantines were known, and the 
chances of exterminating it before it becomes widdy 
distributed are very favorable—laws, trained men, 
improved methods of control, equipment, like a well- 
trained and equipped army, are immediately avail¬ 
able. In the case of health quarantine, plague occa¬ 
sionally enters our seaports in spite of the eternal 
vigilance of health authorities. Following this intro¬ 
duction an extermination campaign, at whatever cost, 
eventually conquers it, and no one questions the ex¬ 
pense. And now and then a disease, like infiuensa, 
slips through the ports and sweeps over the whole 
cemntzy. Does any one wish to abolish health quar¬ 
antine because of such lapsesf 
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In the early history of plant quarantine^ inspection 
was the sole basis of admission or rejection of plant 
mateiiala and is still an important part of present- 
day procedure, particularly in dealing with intersec- 
tional, intercounty, and interstate movements of agri¬ 
cultural products. Inspection can never be 100 per 
cent, efficient because of the human litnitations of the 
men doing the work. Yet it is the only means 
whereby produce can be moved with a degree of 
safety without paralyzing commerce. That very 
many serious pests are intercepted in this way is an¬ 
other indication that quarantine measures reduce the 
number of foci of infestation and thus delay a rapid 
spread over the entire country. Inspectors become 
more proficient and experienced from year to year, 
and it is to be expected that the service will thus be 
gradually improved. 

The right to prescribe restrictions and regulations 
governing the admission of certain products results in 
no great inconvenience to the shipper and sets up 
safeguards for the protection of large districts 
against certain serious pests. Such safeguards in the 
form of restrictions and regulations are usually 
agreed ujion before legal stops are taken, and all the 
cases I know of are carried, out harmoniously and 
greatly to the benefit of all concerned. They furnish 
real financial incentives for those in infested aresw to 
reduce the offending pests to the lowest possible mini¬ 
mum in order to secure more favorable regulations, 
or, as in some cases, to cause them to be entirely with¬ 
drawn. 

Circumscribing certain areas within a given part 
of the country which may be infested with a serious 
pest or disease is an important prerogative of quaran¬ 
tine. This method is commonly employed and is at 
the present time in force against the gipsy and brown- 
tail moths, Japanese beetle, European corn borer, 
date palm scales, Me^diterranean fruit fly, citrus 
canker and similar insects and plant diseases. The 
idea is to prevent the artificial spread of such pests 
throughout the country by defining boundaries across 
which articles of coitimerce most likely to carry the 
pest can not proceed. In the meantime everything is 
done through the employment of artificial and bio¬ 
logical methods of control to reduce the infestation 
and thereby reduce the natural spread, which can not 
be stopped by legal processes of law. In this man¬ 
ner it is much more difficult for any of these pests to 
jump across the continent with plant products or 
other materials sent by mail, express or freight, or 
carried in private automobiles. As illustrations we 
might cite the cases of the gipsy and brown-tail 
moths, the Japanese beetle and the alfalfa weevil. 
AH are gradually and slowly enlarging their boun¬ 
daries, but none of them have been able to moke long- 


range establishments throughout the country, Dtus 
ing the period of restriction all the more important 
facts concerning the life habits and control of aU 
these pests have been ascertained and distributed 
throughout the country for the free use of all the 
people in meeting any like emergencies elsewhere. In 
these modem times the chances of distributing pests 
by means of automobiles and even aeroplanes offer 
probably the greatest hazards now faced by quaran¬ 
tine officials and thoroughly justify the entirely inade¬ 
quate inspection stations found at some state and 
national boundary lines. When the private indi¬ 
vidual is aware of the importance of this service, the 
necessity for it will be greatly reduced and the incon¬ 
venience caused accepted without undue criticism. 

The extermination of a serious pest, once thor¬ 
oughly and permanently established in a new district, 
is a question of very great importance, not only 
to the industries iiivolved at the present time, but 
also to untold generations to come. It has often been 
argued that when once tlioroughly established an in¬ 
sect peat can not be eradicated. This fallacious state¬ 
ment has been based upon a few half-hearted and 
inadequately and tardily financed attempts which 
were doomed to failure at the beginning. Eradication 
is possible if we as a county, state or nation are 
willing to pay the price. In this connection it might 
be well to call attention to the fact that quarantine 
officials in California have already discovered initial 
infestations of several newly introduced pests, in¬ 
cluding the pecan leaf case bearer, the rough straw¬ 
berry weevil and the citrus white fly, and have appar¬ 
ently successfully erafficated them at a cost so sur¬ 
prisingly low 08 to call forth no criticisms whatsoever. 
It now looks as though the campaign against citrus 
canker is also a case in point. The present campaign 
against 4he newly established Mediterranean fruit fliy 
in hiDrida promises to furnish a glorious example of 
man^s ability actually to exterminate a serious insect 
pest established over a large territory. Only the 
obstructionists can prevent its final consummation. 

Imagine if you can an area comprising some 
1,500,000 acres of fruit trees stretching across nine 
states with a total valuation of approximately $1,- 
800,000,000 and an annual crop worth $240,000,000, 
This is the area and investment that is subject to 
possible injury and financial embarrassment by the 
Mediterranean fruit fly. No one will deny the right 
of the owners of these orchards to demand protection 
from the invasion of any insect pest which will add 
to the great expense already necessary to produoe» 
harvest and market such a valuable crop. The com¬ 
paratively small sum of $4,250,000 was appropriated 
to safeguard this great industry, which in reality 
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belong to tho nation as a 'whole* It has been spent 
as wisely as possible in an intensely important and 
feverish campaig^n conducted in a few months. The 
situation has been under orderly and complete con¬ 
trol throughout the undertaking. The job has not 
been completed. No one acquainted with the problem 
expected it to be finished short of at least two crop¬ 
ping seasons. More money is needed to finish the 
task. Instead of an adequate appropriation to con¬ 
tinue this work, $1,000,000 only has been made avail¬ 
able. If this amount is not sufficient then other funds 
must be obtained, because this is one case where the 
actual financial considerations involved thoroughly 
justify the expenditure of large sums. This is a 
national problem and should be met as such. To 
embarrass financially or to ruin the fruit growers of 
Florida to accomplish the end in view not only is 
unjust, but might also rei^ult in the defeat of the proj* 
ect. Without the whole-hearted and sympathetic 
cooperation of th<?so orchardists we can not hope to 
destroy the very last fly. 

Plant quarantine truly seeks to protect the agri¬ 
cultural resources for all the people. I refer to 
agriculture because the farmers more than any other 
class of people have been imposed upon by these for¬ 
eign insect foes. They have been compelled to suffer 
great financial losses and to fight a continual and 


expensive campaign against insect pests and plant 
diseases. There is no discrimination on the part of 
the pest; eveiy crop in every section of the continent 
is subject to their unrelenting attacks which result in 
absolute waste and therefore loss to the well-being of 
the entire country. 

Is it any wonder then that the farmers have been 
positive in their demands for protection against addi¬ 
tional hordes of insect pe^ts ? And even though many 
of the latter have already invaded the fields and 
orchards, are we not justified in our requests to close 
up the leaks and keep tho others out? Plant quaran¬ 
tine can do this with proper legislation, judicious law 
enforcement, adequate financial support and the sym¬ 
pathetic cooperation of a well-informed public. It 
can never bo absolute, but it can be made to meet 
the agricultural needs of this country through capable 
and determined supervision. 

Are we as a people to stand aside and watch the 
continued procession of destructive pests file into our 
country, sweep over our fields, orchards and forests, 
destroy our live stock and invade our very hornet on 
the shallow assumption that we are helpless because 
of certain uncontrollable biological factors? Or shall 
we challenge their right to such free aggressions by 
the enactment and enforcement of adequate plant 
quarantine measures? 


OBITUARY 


RECENT DEATHS 

Dr. J. R. Guthrie, dean emeritus of the medical 
school of the University of Iowa, died on March 14, 
at the age of seventy-two years. 

Henry R. Ilowi^n, formerly president of tho 
American Association of Museums and for sixty 
years member of the board of managers of the Buf¬ 
falo Society of Natural Sciences, died at Buffalo on 
February 4, at the age of eighty-five years. 

Dana Jackson Lewinowell, for the past three 
and one half years assistant professor of zoology and 
curator of the Charles R. Conner Museum of the 
State College of Washington, died on March 7 at the 
age of twenty-nine years. A correspondent writes: 
^Tlr. Leffingwoll was educated at Cornell University, 
from which institution he received the doctorate in 
philosophy in 1920. His greatest interest was in the 
field of ornithology, particularly the study of game 
birds, although this interest was extended to all 
branches of natural history. He was a keen student 
of wild life and of conservation. For the past three 
summers he had been employed by the New York 
St^te Conservation Commission engaged in making a 


survey of the food resources of the streams of the 
state.” 

Professor Augustine Henry, forestry expert and 
botanist, died in Dublin on March 23, at the age of 
seventy-two years. He had been professor of forestry 
in University College, Dublin, since 1926. During 
eighteen years’ residence in China, as an official of 
the Chinese Imperial Maritime Customs, he became 
interested in botany, later becoming an authority in 
this field. 

Dr. Kennedy Joseph Previte Orton, F.R.S., pro¬ 
fessor of chemistry in the University College of North 
Wales, died on March 16, in his fifty-eighth year. 

Professor Giovanni Mingazzini, director of the 
psychiatric clinic of the University of Rome, died 
suddenly at the age of seventy years. He was the 
author of numerous publications on anatomical and 
physiological subjects and on the pathology of the 
nervous system. 

MEMORIALS 

A memorial meeting in honor of the late Dr. 
Richard Mills Pearce, Jr., will be held on April 15 at 
4 P. M. at the Rockefeller Institute for Medical Re- 
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searoh. The speakers will be Mr. George E. Yineent, 
president of the Rockefeller Foundation, 1916-1929; 
Dr. David L. Edsall, dean of the Harvard University 
Medical School; Dr, Howard T. Karsner, professor 
of pathology at Western Reserve University, and Dr. 
Simon Flexner, director of the Rockefeller Institute. 

The Senate has adopted a resolution authorizing 
the erection of a monument costing $50,000 in Wash¬ 
ington to Major-General William Crawford Gorgoa, 
formerly surgeon-general of the army, in honor of his 
work on yellow fever at Havana, the Panama Canal 
Zone and Guayaquil, Ecuador. 

A PORTRAIT of the late Professor Rolla C. Car¬ 
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penter, of Cornell University, painted by Pxofewor 
Olaf Brauner at the instance of a group of alumni 
headed by Eugene C. Sickles, has been acoepted by 
the trustees and hung in the office of the Sibley School 
of Mechanical Engineering. 

A Harvey Memorial Fond is being raised by En¬ 
glish physicians as a token of respect for the demon¬ 
strator of the circulation of the blood and the founder 
of modern physiology. Americans who desire to con¬ 
tribute may do so by sending a check made out to the 
fund to Dr. Arnold W. Stott, 68 Harley Street, WJ., 
London. It is planned to erect a tower on Hemp¬ 
stead Church, where William Harvey is buried. 
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SCIENTIFIC EVENTS 


THE CENTENARY OF THE BRITISH ASSO¬ 
CIATION FOR THE ADVANCEMENT 
OF SCIENCE! 

When the British Association for the Advance¬ 
ment of Science holds its centenary meeting in Lon¬ 
don next year it is practically assured that tlie presi¬ 
dential address will be given by General Smuts. The 
council of the association has resolved to nominate the 
South African statesman as president for 1931, and 
General Smuts has accepted the nomination, which in 
the ordinary way will be submitted to the general 
committee. 

The British Association, since its foundation in 
1831, has never held its annutd meeting in London. 
The first meeting was held at York, which was chosen 
'as being “the most central city in the three king¬ 
doms.” Consideration was given to the possibility of 
returning to York for the centenary gathering, but in 
view of an expectation that this meeting will be un¬ 
usually large there was doubt the necessary accom¬ 
modation could bo found in the Yorkshire city, and 
the general committee decided unanimously at the 
Glasgow meeting in 1928 that it would be suitable 
and appropriate to hold the centenary meeting in 
London, the center of the Empire. 

It is interesting to note in connection with the mat¬ 
ter of hotels and other facilities for housing members 
of the association, that in 1831 Sir David Brewster 
wrote to John Phillips, the secretary of the Yorkshire 
Philosophical Society, asking him to ascertain “if 
York will furnish the accommodations for so large a 
meeting, which might perhaps consist of above 100 in¬ 
dividuals.” The hospitality apparently proved to be 
satisfactory, as later meetings were held at York in 
1844, 1881 and 1906. It is likely, however, that sev¬ 
eral thousands of members will attend in London. 

If General Smuts becomes the president of the Lon¬ 
don meeting he will be the first president dected from 

I From the London Times, 


one of the great Dominions of the Empire. British 
statesmen have on several occasions held the position. 
The first president was Viscount Milton, M.P. for 
Yorfeshire, and a supporter of Parliamentary reform 
and free trade. The third Marquess of Lansdowne 
presided at Bristol in 1836; the Duke of Northumber¬ 
land was president in 1838; the Marquess of Salis¬ 
bury between two periods of office as prime minister 
presided at Oxford in 1894, and at the Cambridge 
meeting in 1904 the late Lord Balfour was the presi¬ 
dent. The Prince of Wales gave the presidential ad¬ 
dress at Oxford in 1926. General Smuts took a 
prominent part in the South African meetings of the 
association last year and expounded at Cape Town 
his theory of “Holism.” 

The British Association this year will meet at Bris¬ 
tol under the presidency of Dr. F. 0. Bower, Regins 
professor of botany in the University of Glasgow. 

REFORESTATION IN NEW YORK STATE 

Acoobdino to the New York Times the state’s proj¬ 
ect X spending $20,000,000 in the next fifteen years 
to plant new forests on abandoned farm lands won 
almost unanimous approval at a public hearing on 
March 12 on the proposed constitutional amendment 
sponsored by the State Reforestation Commission. 

The only opposition came from the Aseoeiation for 
the Protection of the Adirondaoks, in a letter signed 
by John G. Agar, its president, and filed witii the 
Senate Judiciary Committee, before which the hear¬ 
ing was held. 

The objections set forth in Mr. Agar^s letter wera 
as follows: 

1. Because the proposed constitutional amendment^ 
sponsored by Senator Hewitt, of Oayuga, called for a 
definite amount to be expended annually over a 
of years, and this might cause embmasamaat ^ : 
staia'treasury. 

3, Because the prohibition sghiiuM^ 
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f^rmm with the wild eondition of the etate’e foreat lands 
ottielde of the Adiroadaek and CatekiU Parke should not 
be remored. 

Beeanee the poUej embodied In the Hewitt bill 
ealied for the expenditure of money for reforeatation 
porpoaee exclusively in territory outside the forest pro* 
serve. 

4. Because the proposed amendment omitted any pro¬ 
vision that lands now owned or to be acquired by the 
state for forest preserve purposes should forever remain 
'^wlld forest lands.’’ Mr. Ag^ar thought that this omls- 
sion might be construed as evidence that the state had 
changed its policy regarding such holdings. 

To meet this latter objection, which was viewed by 
members of the State Reforestation Commission in 
attendance at the meeting as the most vital objection 
advanced by Agar, the commission authorized an 
amendment, which was presented to the committee. 
This amendment excluded all the language in that 
section to which Mr. Agar had objected and substi- 
tilted the following; 

The lands of the state, now owned or horeuftar to be 
acquired, constituting the foreat preserve, as now fixed 
by law, shall be forever kept as wild forest lands. They 
shall not be leased, sold or exchanged, or be taken by 
any corporation, public or private, nor shall the timber 
thereon be sold, removed or destroyed. 


Regarding the objection having to do with the pos¬ 
sible lifting of the prohibition against lumbering in 
forest preserves outside Adirondack and Catskill 
Parks, former Senaipr Lusk, counsel for the commis¬ 
sion, said the commission had no intention of coun¬ 
tenancing any relaxation of present prohibitions, even 
though in the opinion of many experts this would 
be in line with the most advanced policy of foresta- 
tfon pursued by European nations. 

The question of whether the present policy of the 
state with regard to its forest lands should not be 
superseded by one permitting restricted lumbering 
was raised by George A. Lawyer, of Watertown, man¬ 
aging director of the State Development Association. 

Mr. Lawyer urged that the Hewitt amendment be 
so changed as to open the way for restricted lumber¬ 
ing, at least outside the state parks. This would 
leave the 5,177 square miles within the ‘*blue line’^ 
immoleBted. 


Other speakers at the hearing were Professor 
George F. Warren, of Cornell University; Professor 
Ndson C. Brown, of Syracuse University; Professor 
Af B. Recknagel, representing the Empire State For- 
esl Products Association; Frank P. Myers, of New 
of the Society of American Foresters; J. R. 
of the New York State Forestry Associa- 
F. Luther, of Saratoga; Conservation 
i^exandar MacDonal^t William 


G. Howard, superintendent of lands and forests in 
charge of reforestation. 

THE PEARL-OYSTER RESOURCES OF 
THE HAWAIIAN ISLANDS 

At the request of the commissioner of fisheries, the 
Navy Department on January 15 assigned the U. S. S. 
Whippoorwill to assist the Bureau of Fisheries in a 
hydrobioiogical survey of Pearl and Hermes Reef, 
Hawaii, from July 15 to September L Dr. P. S. 
Galtsoff, who will be in charge of the expedition, is 
engaged in assembling equipment and completing the 
plans for a four-month investigation. 

In liie spring of 1928, a colony of pearl oysters was 
discovered by fishermen in the lagoon of Pearl and 
Hermes Reef, some 1,200 miles northwest of Hono¬ 
lulu. Although the discovery was kept a secret for 
some time, several concerns engaged in active fishing 
of the pearl shells which yield the mother-of-pearl 
of commerce as well as valuable jewels. With no 
reliable information as to the extent of the pearl- 
oyster bods, concern was felt for their destruction 
before regulatory measures could be devised. The 
governor of Hawaii requested the Bureau of Fisheries 
to conduct a survey to determine the extent of the 
beds and what measures should be taken to perpetuate 
them or to increase production by artificial moans. 
Failing to secure a special appropriation from Con¬ 
gress for that purpose, the territorial legislature at 
its last session appropriated a fund for defraying the 
expenses of an investigation by bureau employees. 
With the action of the Navy Department in providing 
a ship for the purpose, a preliminary survey is now 
made possible. 

Because of the remoteness of Pearl and Hormea 
Reef and the impracticability of maintaining close 
patrol of this section of the Hawaiian Archipelago, 
the plan has been proposed of developing a pearl 
fishery in other localities and for cultivating pearl 
oysters somewhere on the island of Oahu, or on other 
islands of the eastern group. Since pearl-oyster beds 
formerly existe<l at Pearl Harbor, near Honolulu, 
the plan seems feasible provided a supply of oysters 
can be brought from known beds in Pearl and Hermes 
lagoon for stocking purposes. This plan requires a 
preliminary hydrobioiogical survey of local waters 
and an arrangement for the establishment of oyster 
farms in selected localities under the supervision of 
territorial authorities. Dr. Galtsoff plans to carry 
out this local survey in June and during the first half 
of July, with the cooperation of the territorial board 
of eoznmiasioners, and to complete the survey of 
Pearl and Hermes Beef and intervening atolls and 
lagoons before the stormy season burins in September. 
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THE FIELD COLUMBIAN MUSEUM 

Tha annual report of the director of Field Museum 
of Natural History for 1029, a 266-page volumo illus¬ 
trated with twenty photogravure plates, has been 
published by Field Museum Press. The book con¬ 
tains a review of the manifold activities of the institu¬ 
tion both at home and by its many expeditions abroad, 
as presented before the museum’s board of trustees by 
Stephen C. Simms, the director. 

Among large gifts received by the museum during 
the year are $165,567 from Marshall Field, of New 
York; $110,079 from Stanley Field, president of the 
museum; $20,000 from Frederick H. Rawson; $50,000 
from the late Mrs. Julius Rosenwald; a bequest of 
$50,000 from the late Chauncey Keep; $15,000 from 
the Rockefeller Foundation; an anonymous contribu¬ 
tion of $12,500; $10,000 from Samuel Insull; $5,000 
from Silas H. Strawn; a bequest of $5,000 provided 
by the late Katherine L. Andrin, and various sums 
from William J. Chalmers, Mrs. James Nelson Ray¬ 
mond, Richard T. Crane, Jr., the American Friends 
of China and Martin G. Schwab. 

The museum’s operating deOcit for the year was 
$108,274. 

Mr. Simms shows that the museum received 1,168,- 
430 visitors during 1929, exceeding the records of all 
previous years. This was the third successive year in 
which attendance was more than one million. 1,363 
new names were added to the museum’s membership 
rolls during the year, bringing the total number of 
members contributing to the institution’s support to 
5,781. 

The two units of the museum devoted to work 
among school children carried on large scale activi¬ 
ties during 1929. More than 250,000 children were 
reached by the motion jucturcs, lectures and other 
educational programs provided by the James Nelson 
and Anna Louise Raymond Public School and Chil¬ 
dren’s Lecture Division. Some 500,000 children re¬ 
ceived supplementary instruction throughout the 
school year by more than 1,100 traveling exhibits 
circulated among the schools and other centers by 
the N. W. Harris Public School Extension Depart¬ 
ment. Illustrated lectures on science and travel for 
adults provided by the museum were attended by 
33,583 persons. 

The report contains detailed accounts of the work 
of seventeen expeditions which the museum had in 
operation in many far parts of the world during 1929. 
Outstanding among these were the William V. Kelley- 
Roosevelt Expedition to Eastern Asia led by Colonel 
Theodore Roosevelt and Kermit Roosevelt; the Cor¬ 
nelius Crane Paci6o Expedition sponsored and led by 
Cornelius Crane; the Frederick H. Rawson-Field 
Museum Ethnological Expedition to West Africa; the 


Chancellor-Stuart-Field Museum Expedition to the 
South Pacific; the Marshall Field Botanical Expedi¬ 
tion to the Amazon; the Field Museum-Oxford Uni¬ 
versity Joint Expedition to Meeopotamia, which com¬ 
pleted its seventh season of excavations on the site of 
the ancient Sumerian city of Kish; the Field Museum- 
Williamson Undersea Expedition to the Bahamas; the 
Harold White-John Coats Abyssinian Expedition; 
the Thorne-Graves-Field Museum Arctic Expedition, 
and the second Marshall Field Archeological Expedi¬ 
tion to British Honduras. 

Many now exhibits—anthropological, botanical, geo¬ 
logical and zoological—were installed during the year. 
One of special importance, because there is nothing 
else like it in any museum of the world, is a life-size 
restoration of a Neanderthal family and the cave they 
lived in some 50,000 years ago. The group is a gift 
from Ernest R. Graham, and was made by Frederick 
H, Blaschke, sculptor. During the year an extensive 
program of reinstallations and improvements of ex¬ 
hibition halls was canned on. 

Many gifts of rare and valuable material for ad¬ 
dition to the collections were received, among the 
donors being Colonel A. A. Sprague, Richard T. 
Crane, Jr., William J. Chalmers, Lord Astor, Mrs. 
John Aldcn Carpenter, Frederick H, Rawson, Mrs. 
Joseph W. Work, Julian Armstrong, Earle H. Rey¬ 
nolds, Dr, I, W, Drummond, Dr. W. J. Cameron, 
Homer E. Sargent, Former Judge George Bedford, 
Mr. and Mrs. William Bower, Franklin Bower, 
Henry J. Gebauer and Herbert J. Devine. 

THE TUCSON MEETING OF THE SOUTH¬ 
WESTERN DIVISION OF THE AMER¬ 
ICAN ASSOCIATION 

The annual meeting of the Southwestern Division 
of the American Association will be held at Tucson, 
Arizona, from April 21 to 25. It will be the fifth 
joint toeeting of the Southwestern and Pacific Divi¬ 
sions. The program will be arranged in three sec¬ 
tions: the biological sciences, the physical sciences, 
and the social sciences. 

On Monday, April 21, there will bo a luncheon 
symposium on ^‘Solar and Terrestrial Relations In¬ 
cluding Heliotherapy/’ to be arranged by Dr. Allen 
K. Krause, director of the Desert Sanatorium and 
Research Institute; Dr. A, E. Douglass, director of the 
Steward Observatory, University of Arizona, and Dr, 
R. J. Leonard, of the department of geology of thft 
University of Arizona, The afternoon will be 
voted to section meetings. The second John Wesley 
Powell Lecture will be given in the evening by Dr, 
Rodney Howard True, head of the department of bot¬ 
any and director of the Botamo Garden of the Uni¬ 
versity of Pennsylvania. 
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On Tuesday, April 22, section meetings will be held 
both morning and afternoon. A luncheon symposium 
oonsidering ^^Desert Life” will be arranged by Dr. H. 
L. Shantz, president of the University of Arizona. 
The program foir^the evening meeting has not yet 
been announced. 

On Wednesday, April 23, section meetings will be 
held in the morning and afternoon. Dr. Byron Cum¬ 
mings, director of the Arizona State Museum, Uni¬ 
versity of Arizona, will have charge of a luncheon 
symposium for a discussion of the economic welfare 
of scientiilc men. The annual banquet wiU be held in 
the evening, at which time Dr. Francis Bamaley, head 
of the department of biology of the University of 
Colorado, will deliver the retiring president’s address. 

The installation of Dr. H. L. Shantz as the presi¬ 
dent of the University of Arizona will take place on 
Thursday, April 24. In the morning there will be a 
symposium on “Opportunities and Responsibilities of 
the University of Arizona,” when addresses will be 
given on “The University and Natural Resources,” by 
Dr. George Otis Smith, of the U. S. Geological Sur¬ 
vey; “Beauty in American Life,” by Lorado Taft, 
and “The Unity of Nature as Illustrated by the Grand 


Canyon,” by Dr. John C. Merriam, president of the 
Carnegie Institution. The installation oeremonies 
will take place in the afternoon, when Dr. Shantz will 
deliver his inaugural address. 

On April 26, field trips will be arranged to points 
of scientific interest in the vicinity of Tucson, and on 
Saturday, April 26, there will be held a conference on 
“Forest, Wild Life and Range Problems.” 

Interesting and instructive exhibits of technical ap¬ 
paratus will be made by scientific instrument com¬ 
panies. In addition, special preparations are being 
made for exhibits illustrative of the art of the desert 
and its archeological resources, as well us some note¬ 
worthy features of its plant and animal life. 

The Ecological Society of America will have a spe¬ 
cial program at the Tucson meeting, and several eco¬ 
logical field trips are being planned. 

One fare and a half will be in effect under the cer¬ 
tificate plan, providing that one hundred and fifty 
tickets are purchased for tlie meeting. It is expected 
that there will be at least this many in attendance. 
The Santa Rita Hotel has been designated as head¬ 
quarters. Hotel reservations should be made as early 
as possible. 


SCIENTIFIC NOTES AND NEWS 


Dr, EIakl T. Compton, professor of physics in 
Princeton University, will be installed as eleventh 
president of the Massachusetts Institute of Teoh- 
nology on the afternoon of Juno 6. Following the 
inauguration ceremony, Dr. Samuel W. Stratton, for 
the past eight years president of the institute, now 
to be chairman of the executive committee of the 
corporation, will hold a reception with members of 
the corporation for Dr. Compton at the president’s 
houae. Dr. Stratton and Dr. Compton will speak at 
the reunion banquet of more than 2,000 alumni on 
the evening of June 7. Sir William H, Bragg, of 
the Royal Institution of Great Britain, will be the 
commenoement orator at the graduation exercises on 
June 10. 

A LUNCHEON was given in Washington on March 
27 by Mrs. James C. Pilling in honor of the eighty- 
sixth birthday of Major-General A. W. Greely. The 
other “ranking guest” was Brigadier-General David 
L. Braiuard, who was one of the twenty-five men 
aooompanying the Greely Arctic Expedition in 1881. 

Dean Mortimer E. Cooley, past president of the 
American Engineering Council, was presented with 
the Washington Award for 1930 in Chicago on Feb¬ 
ruary 24, ^‘for vision and constructive leadership in 
the education of the engineer.” The principal ad¬ 
dress was by Dr, Howard MoClenahan, secretary of 


the Franklin Institute, an<l greetings were extended 
from the American Society of Civil Engineers, the 
American Institute of Mining and Metallurgical En¬ 
gineers, the American Society of Mechanical Engi¬ 
neers and the American Institute of Electrical En¬ 
gineers. The presentation of the award was made 
by Mr. William S. Monroe, president of the Western 
Society of Engineers. 

Dr. Hugo Eceenrr received the gold medal of the 
National Geographic Society on March 27. The in¬ 
scription on the medal reads: “This special medal of 
the National Geographic Society is awarded to Hugo 
Eckener for his work in furthering the progress of 
airships and to commemorate the first nround-the- 
world flight of the Graf Zeppelin in 1929 under his 
command.” 

According to the Christian Science Monitor a 
wood named in honor of Albert Einstein has been 
inaugurated in the Jcvdsb Colony of DiJb near Jeru¬ 
salem. The Jewish National Fund is planting a 
forest beginning with 10,000 trees. Eight trees cere¬ 
moniously planted include one on behalf of the Na¬ 
tional Fund, the Jewish Agency, the German Reiesh, 
the Hebrew University, the Jewish Community in 
Palestine and the Agricultural Group, which will 
look after the planting. 

Diu Alexander Wetmoee, assistant seeretary of 
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the Smitheoiuan Institution^ has been elected an hon^ 
orary member of the Deutsche omithologische Qesell- 
sehaft, and a foreign member of the British Orni¬ 
thologists’ Union* 

Dr. Frank C. Baker, of the University of Illinois, 
'was recently elected a corresponding member of the 
Zoological Society of London. 

Dr. Jean Charcot has been elected a menaber 
of the Paris Academy of Sciences in the section of 
membres libres for those who have rendered service 
to the art of medicine. 

At the annual general meeting of the British In¬ 
stitute of Chemistry, Dr. G. C. Clayton was elected 
president in succession to Professor Arthur Smithells. 
The Meldola Medal was awarded to Dr. R. A. Morton, 
of Liverpool, and the Sir Edward Frankland Medal 
and Pri; 2 c to Mr. B, W. Bradford. 

Royal Medals of the Royal Geographical Society 
have been awarded as follows: Founder’s Medal to 
Mr. F. Kingdon Ward, for his geographical explora¬ 
tions and work on botanical distribution in southwest 
China and southeast Tibet. Patron’s Medal to Mr. 

C. E. Borchgrevink, for his pioneer Antarctic Expe¬ 
dition of 1898 to 1900, which was the first to winter 
in the Antarctic, to travel on the Ross Barrier and 
to obtain proof of its recession. The council has 
made the following awards; Victoria Medal to M. 
Emmanuel de Margcrie, for his distinguished contri¬ 
butions to the science of land forms; Murchison Grant 
to Colonel H. Wood, R.E., for his surveys with the 
Tibet Mission and the De Filippi Expedition to 
Central Asia; Back Grant to Mrs. Gordon-Gallien, 
for her expedition to the Kalambo Falls; Cuthbert 
Peek Grant to Mr. Owen Lattimore, for his travels 
in Mongolia and Chinese Turkestan, and the Gill 
Memorial to Lieutenant-Colonel Reginald Schomberg, 

D. S.O., for his explorations in the Tarim Basin and 
the Tien-Shan. 

Db. Edgar Allen, who has been professor of anat¬ 
omy in the University of Missouri since 1923, has 
been appointed dean of the faculty of medicine and 
director of the university hospitals at the University 
of Missouri. Dr. Allen succeeds Dean Guy L. Noyes, 
who died on February 4. Dr. Noyes had been a mem¬ 
ber of the faculty of medicine since 1902 and dean 
since 1917. 

Db. J. J. Wbiglb, associate professor of physios at 
the University of Pittsburgh, has been appointed, ef¬ 
fective October, 1930, professor of physios and di¬ 
rector of the laboratory at the University of Geneva, 
Switzerland. 

W. B. Bollbn, after fve yeaiv’ service as assistant 


at the Idaho Agricultural Etzperimeni Sta¬ 
tion, has been appointed assistant professor of bac¬ 
teriology and associate bacteriologist at the Oregon 
State College and Experiment Station, Corvallis, 
where he has charge of teaching wd research work in 
soil bacteriology. ^ 

Dr. Frederick J. CuiJjEN, medical officer in the U. 
S. Department of Agriculture, has been selected to 
head the drug control work of the department’s food, 
drug and insecticide administration. This appoint¬ 
ment fllis the vacancy caused by the resignation of Dr. - 
James J. Durrett to become state health officer of 
Alabama. 

Dr. j. W. Whitaker, senior lecturer in applied 
science in the department of mining, University Col¬ 
lege, Nottingham, has been appointed principal of 
the college. He is the author of a numl^er of publica¬ 
tions on mining, chemistry and physics. 

Professor J. Arthur Thomson will resign the 
chair of natural history (zoology) in the University 
of Aberdeen os from September 30. 

Alois Paikkbt de Sepros, formerly Royal Hun¬ 
garian Agricultural Commissioner, accredited to the 
governments at Washington and Ottawa, has been ap¬ 
pointed the first director general of the newly organ¬ 
ized Museum of Agriculture at Cairo, through which 
the palace of the late Princess Fatima has been 
bought for the nation. 

Db. Robert DeC. Ward, professor of climatology 
at Harvard University, has been appointed a member 
of the International Climatological Commisaion. 

At the request of Dr. Waldemar Elaempftert, di¬ 
rector of the Museum of Science and Industry, Chi¬ 
cago, the American Engineering Council baa ap¬ 
pointed Professor Mortimer E, Cooley, dean emeritus 
of the School of Engineering of the University of 
i^liohigon; Edward L. Ryerson, Chicago, Illinoia, and 
Joseph Roe, New York City, to be its representatives 
on the advisory board of the museum now being 
planned in Chicago. 

At the invitation of the League of Nations, Dr. 
Remington Kellogg, chairman of the teehnioal com¬ 
mittee of the Council for the Conservation of Whales^ 
under the auspices of the American Society of Mam- 
malogistB, and a member of the stai! of the Smith¬ 
sonian InstltutioD, sailed for Rotterdam on Maxcb 24. 
The league held a session on April 3 on the subjdtA 
of whaling and on practical methods of oonserrintf 
the supply, and Dr. Kellogg attended in the capadjfy 
of advisory expert, representing the eouncil. 
this session Dr. K^ogg plans to visit Wtr 

seunui chiefly for the purpose of stadyiix|( th«br Wht 
ecan materiaL 
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C. JiTDaoir Hwaxos^ of the Univeraity of Chi- 
eegOf will spend the spring and early summer at the 
Effingham B. Morris Biological Farm of the Wistar 
Institute of Anatomy, 

Db. H. H. Donaldson, of the Wistar Institute of 
Anatomy, will leave early in June for Europe, where 
he will remain until September. He plans to be 
present at the Anatomical Congress in Amsterdam. 

Mrs. Agnbs Chasb, associate botanist in the grass 
herbarium of the U, 6, National Museum, is now col¬ 
lecting in Matto Grosso, Brazil. After visiting Dia- 
mantina (Minas Geraes), a historic botanical collect¬ 
ing ground, she went south into Sao Paulo and then 
west on the railroad across Matto Grosso to Puerto 
Esperanco. 


Pbopessob Douglas Johnson, of Columbia Uni¬ 
versity, recently returned from a journey of nine 
months largely devoted to geologic and geographic 
studies in the southern hemisphere and the Orient. 
In January and February he spent several weeks ex¬ 
amining elevated shore platforms on portions of the 
Japanese, Hawaiian and California coasts. In Hon¬ 
olulu he addressed the Hawaiian Academy of Sci¬ 
ences on *‘Interpretations of Shore Scenery,** and at 
Stanford University lectured before the students of 
the geological department on “The Origin of Certain 
Supposed Eustatic Shore Benches.” On his way east, 
Professor Johnson spoke on coastal problems before 
the geological students of the University of Arizona, 
addressed a general assembly of students at the Uni¬ 
versity of New Mexico and delivered two lectures at 
Denison University, Ohio, 


Propbssor W. H. Twbnhofel, of the department 
of greology at the University of Wisconsin, will make 
a lecture tour of the southwest early in April to dis¬ 
cuss the origin and constitution of limestone in related 
rocks and the influence of climate and topography 
on sedimentation. He will speak at Wichita, April 
7; Oklahoma City, April 8; Tulsa, April 9; Fort 
Worth, April 10, and St. Angelo, April 12, under the 
auspices of the geological societies of these dtiee. 


Thb annual address complimentary to the Michigan 
Academy of Sciences on behalf of the University of 
Michigan, delivered by Professor Charles P. Berkey, 
was entitled "With a Geologist in the Gobi Desert." 
This address was delivered on March 21 at the Uni- 
veraify of Michigan, where the academy was in sea- 
aien:. On the same day Dr. Berkey gave an address 
inn the general subject "Geological Engineering Proj¬ 
ects.^’ Both lectures were illustrated. 


Xtoirit 0 InStttuts lectures during the past 

iuhiih indudei Mr. Welter Granger, chief paleontolo- 


gijst and eecond-in-eommand, Central Asiatio Expedi¬ 
tions of the American Museum of Natural History, 
"Gobi Trails”; Professor J. Stanley Gardiner, pro¬ 
fessor of zoology and comparative anatomy, Univer¬ 
sity of Cambridge, England, “Coral Reefs,” and 
Professor Bradley Stoughton, head of the department 
of metallurgical engineering, Lehigh University, "Ma¬ 
terials for Aircraft Construction.” 

Science Service has arranged a series of radio 
talks to be given on Friday afternoons over the 
Columbia Broadcasting System. The talks will be 
given from 3 ;45 to 4;00 P. M., eastern standard time. 
Following is the program for April; April 4; Dr. 
Paul R. Heyl, physicist, U. S. Bureau of Standards, 
"Measuring the Earth’s Attraction.” April 11; Dean 
Edward W, Berry, professor of paleontology, Johns 
Hopkins University, "The Ancestiy of our Trees.” 
April 18; Dr, C. G. Abbot, secretary of the Smith¬ 
sonian Institution, “The Sun and Ourselves,” April 
26; Dr. Arthur H. Compton, professor of physics, 
the University of Chicago, "What is Lightt” 

Dr. Charles Singer, lecturer in the history of 
medicine of the University of London, will give two 
courses in the department of zoology in the summer 
session of the University of California, from June 30 
to August 9. The courses will be a historical intro¬ 
duction to biology and a seminar in the history of 
science. 

The C. J. Stmons Memorial Lecture of the Royal 
Meteorological Society was delivered on March 19, 
by Dr. Herbert Lap worth, who spoke on “Meteorol¬ 
ogy and Water Supply." 

The sixtieth annual meeting of the Wisconsin 
Academy of Sciences, Arts and Letters will be held at 
the University of Wisconsin on April 11 and 12. 
Many of the discussions, which will be illustrated, will 
be of popular and public interest. Meeting jointly 
with the aoademy will be the Wisconsin Archeological 
Society and the Midwest Museums Conference. Sev¬ 
eral hundred museums in five states will be repre¬ 
sented at the conference. 

The forty-fourth annual meeting of the Iowa 
Academy of Science will be held at Iowa State Col¬ 
lege on May 2 and 3, under the presidency of L, B. 
Spinney, head of the department of physics at Iowa 
State College. 

The twenty-fifth annual meeting of the American 
Assoeiatioxi of Museums will be held at Buffalo from 
June 4 to 7. The first three days will be devoted to 
busixu^^ the fourth day to visiting places of in¬ 
terest in the vicinity of Buffalo. 
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An Associated Press dispatch from Berlin on 
March 27 reads as follows; *Trofcssor Albert Ein¬ 
stein has presented to the Prussian Academy of Sci¬ 
ences a new paper which he has ivTitten with Dr. W. 
Mayer on two strictly static solutions of the field 
equations of his uniform field theory, which connects 
gravitation and electricity. These solutions were de¬ 
scribed as follows: These field equations can be rigor¬ 
ously solved in two cases. The first case is that of a 
spherically symmetrical field in space, for example, 
the external field of an electrically charged sphere of 
fixed mass. The other case is that of the static field 
of any number of uncharged mass particles at rest 
with respect to one another.” 

The $6,900,000 appropriation for combating the 
Mediterranean fruit fly in Florida, which has passed 
the Senate and is now in conference, may be sub¬ 
jected to another drastic cut at the hands of the 
House members. The Senate passed the reduced 
amount recommended by the President only with the 
understanding that the House members who held 
hearings in Florida on the fruit fly situation should 
pass upon the item and reduce it still further if they 
thought it too largo. In the meantime, the federal 
field inspection force in Florida has had to be re¬ 
duced by GOO, with the prospect of still further dis¬ 
missals. 

A BILL introduced in Congress by Ilepresentative 
Grifiin, of New York, would provide a medal of honor 
for government workers who do distinguished work 
along scientific lines. The bill provides that recom¬ 
mendations of not more than five persons each year 
would be made to the President by a commission 
representing the National Academy of Sciences, the 
American Association for the Advancement of Sci¬ 
ence and the American Engineering Council. This 
medal, to be known as the Jefferson Medal of Honor 
for Distinguished Work in Science, would carry with 
it a payment of one hundred dollars, and a further 
annual payment of between one and five hundred 
dollars. 

Alpha Eta Chapter of Phi Sigma, national bio¬ 
logical research society, was installed at the Oklahoma 
Agricultural and Mechanical College at Stillwater on 
March 13. 

A CHAPTER of the Beta Beta Beta, biological fra¬ 
ternity, was installed at Carthage College, Illinois, on 
February 27. Dr. Arthur C. Walton, professor of 
biology at Knox College, was the installing officer. 

The Paul Herbst collection of Chilian Hymenop- 
tera, which was purchased by a' friend for the Mu¬ 
seum of Comparative Zoology of Harvard University, 
has arrived in excellent condition. It is particularly 
rich in bees and contains a number of types. 


A TOTAL sum of $5,000,000 in gifts by Julius 
Rosenwald, philanthropist, removes the last obstacle 
to the Museum of Science and Industry of Chioago. 
The museum will be in the reconstructed Fine Arts 
Building in Jackson Park. A brief was filed in an¬ 
swer to a suit seeking an injunction to stop the 
project on the ground that the South Park Com¬ 
missioners violated the law in issuing $5,000,000 in 
bonds for the reconstruction of the building which 
later will be used by a private corporation. Mr. 
Rosenwald’s original contribution of $3,000,000 was 
to equip the museum, the brief stated. An additional 
donation of between $1,500,000 and $2,000,000 is to 
be given by Mr. Rosenwald for construction. 

The creation of the Ijois Grunow Memorial Foun¬ 
dation, for the furtherance of medical science, has 
been made possible by a gift of $1,000,000 from Mr. 
William C. Grunow, of Chicago, in memory of his 
daughter. It is planned to establish a clinical lab¬ 
oratories at Phoenix, Arizona, where Mr. Grunow 
spends the sumiiicrs. 

The late Mrs. Elizabeth R. Stevens, of Swansea, 
Massachusetts, who died on February 4, bequeathed 
$100,000 to Harvard College. 

The Ijr Follette bill to appropriate $900,000 for 
the construction by the government of a forest prod¬ 
ucts laboratory on land to be donated by the Univer¬ 
sity of Wisconsin at Madison was passed by the 
Senate on March 25. 

Provision for the modernization of the U. S. 
Naval Observatory in Washington, D. C., is made in 
a bill which was ordered favorably reported by the 
House Committee on Naval Affairs on March 26. 
The bill authorizes appropriations as follows: Pur¬ 
chase and installation of equipment, utilities and ap¬ 
purtenances for astrographio and research work and 
modernization of the astronomical plant, $160,000; 

nistruction of astrographio laboratory, $65,000; con¬ 
struction of a service building, $40,000; total, 
$265,000. 

The last state legislature appropriated $336,000 to 
bo used for the construction and equipment of a chem¬ 
istry annex at the University of Illinois, and the first 
contracts have been awarded. The annex has been 
designed to house laboratories, class and storerooms 
for the elementary chemistry courses, as well as offices 
for tlie administrative staff of the division and mem¬ 
bers of the instructional staff. It will stand between 
the pr^ent chemistry building and the old agricul¬ 
tural building, and will be connected directly with the 
old agricultural building to permit remodeling of the 
north wing for use as a chemistry laboratory. The 
new building wiU be 200 feet long and 60 feet wide, 
with three floors in addition to the basement. 
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The New York State Legialature has appropriated 
$285,000 for the erection of a laboratory building at 
the Now York State Agricultural Experiment Station 
at Gleneva. This building will house the divisions of 
horticulture and botany and will make possible the 
expansion of the other research divisions which will 
remain in the old laboratory buildings. It is ex¬ 
pected that additional funds for equipment will be 
made available later. 

Nature states that at the ninth annual dinner of the 
London section of the British Association of Chemists, 
held on March 1, Sir Arnold Wilson outlined a scheme 
which is now under consideration for a building to 
house the principal societies and institutions in London 
concerned with chemistry and chemical industry or re¬ 
lated to them. The societies interested are the Insti¬ 
tution of Mining and Metallurgy, the Institution of 


Mining Engineers, the Chemical Society, the Society 
of Chemical Industry, the Institution of Chemical 
Engineers, the Institution of Rubber Industry, the 
Institution of Petroleum Technologists, the Institute 
of Fuel, the Institute of Metals, the Iron and Steel 
Institution of Petroleum Technologists, the Institute 
ciety. It is proposed that all these societies should 
bo housed under one roof and their libraries pooled 
for the common use of their members. As Sir Arnold 
pointed out, the scheme has the advantage that each 
society would retain its own individuality while giv¬ 
ing its members facilities for informal meeting with 
members of related societies. It would thus be an 
important step towards the cooperation and coordi¬ 
nation so necessary to-day in allied branches of sci¬ 
ence and technology. It was stated that £100,000 has 
already been promised in furtherance of the scheme. 


DISCUSSION 


OUR CONTEMPORARY RESEARCH "ACES” 

Clinical medicine is justly proud of the four typi¬ 
cal biologists mentioned in Dr. E. E. Free’s recently 
published list^ of the ten living scientists, whose re¬ 
moval at the present time would be ''an irreparable 
loss” to future clinical science. Without questioning 
the limitations and bias tliat led this retired agricul¬ 
tural chemist to select these particular four experi¬ 
menters from the scores of equally skilled contem¬ 
porary scientists, whose published results are in many 
cases too technical for a non-clinical agriculturist to 
understand, one can still raise the question if his se¬ 
lected four, or any dozen scientists similarly selected, 
are in reality "irreplaceable.” What effect would it 
have on medical progress if Dr, Free’s hand-picked 
research “aces” were to-morrow “sunk without trace” 
in our historical archives? 

It is, of course, a picturesque hypothesis of the lay 
mind that medical progress is due solely to the half 
dozen specially gifted individuals of each generation 
whose initiative and exceptional mentality make them 
the pace-makers of clinical evolution. Conventional 
history is rich in such alleged research giants, vary¬ 
ing from the mythical therapeutic demigods of an¬ 
cient Greece to the almost equally apochryphai 
Listers, Pasteurs, Osiers and Ehrlichs of recent dec¬ 
ades. To the lay mind, the premature removal of any 
one of these somi-deified medical “wizards” would 
have retarded clinical evolution for untold centuries. 

This picturesque hypothesis of the sporadic per¬ 
sonal factor in medical evolution is, of course, not en¬ 
dorsed by competent sociologists who have made a 
real effort to determine the underlying factor in clin- 
i04l progress. One of the most convincing studies of 

^11. B, Free, ''Who Are the Greatest In Science," 
Nprtk .American Meineuj, Jonnary, 1930. 


this evolutionary mechanism is Professor Stem’s re¬ 
cent volume,“ “Social Factors in Medical Progress,” 
published under the auspices of the faculty of politi¬ 
cal science, Columbia University. Professor Stem 
cites historical evidence that so-callod gifted individ¬ 
uals were not important factors in our historic medi¬ 
cal development, and frankly contends that the same 
progrress would have been made on the removal of 
any or all of tlio ancient popularly recognized re¬ 
search heroes. 

Professor Stem’s most convincing argument that 
important clinical inventions and discoveries are de¬ 
termined solely by the general rise in cultural level in 
a dozen collateral fields of non-clinical science is 
based on the simultaneous, independent, multiple dis¬ 
coveries, and inventions in oil fields of practical med¬ 
icine. He cites hundreds of such research duplicates, 
ranging from the ten practically simultaneous inven¬ 
tions of the laryngoscope to the five independent dis¬ 
coveries of adrenalin. 

Eight simultaneous discoveries of the cellular basis 
of plant and animal life. At least three independent 
demonstrations of artificial immunity following inoc¬ 
ulation with attenuated cultures of anthrax bacillus. 
Five officially recorded demonstrations of the oHnioal 
value of cowpox vaccinations, before Court Physician 
Jenner hogged the limelight. Five independent dis¬ 
coveries of the phenomenon of heartblock. Three 
simultaneous demonstrations of vasoo-constrictor 
nerves. Five independent introductions of ether as a 
surgical anesthetic. 

The ophthalmoscope simultaneously invented in 
Gennany and England. Agglutination of typhoid 
bacilli independently discovered in England and 
France. The cause of amebic dysentery indepen- 

* B, J, Stem, *' Social Factors in Medical Progress,' * 
Oolumbia Univerflity Press, 1927. 
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deatly detenmned in AnBtxia, Russia^ Rsrypty &nd the 
United States. Coexistence of cardiac hypertrophy 
and kidney lesions simultaneonsly observed in En¬ 
gland^ France and Germany. Sphygmomanometer 
independently invented in Italy and England, and ten 
years later, simultaneously improved in Germany and 
France. The ohomical nature of respiration simul¬ 
taneously worked oiit in Holland, Sweden, Italy, and 
France. The hypodermic syringe independently in¬ 
vented in Ireland, France and Scotland. 

If Dr. Stem^s thesis is correct, the premature re¬ 
moval of Jenner would not have retarded the devel¬ 
opment of cowpox inoculation by a single year. It 
merely would have shifted the focus of popular re¬ 
ward to Schleswig-Holstein. Pasteur^s removal 
would not have retarded the development of applied 
bacteriology, but would have shifted the central figure 
of national propaganda to Germany. Or to En- 
land. LislePs premature death would have deified 
his American contemporary, Guerini, the at present 
unknown though no less real father of aseptic sur¬ 
gery, without retarding in the least the historic de¬ 
velopment of modem surgical technique. 

Popular reward of medical research plays some 
queer tricks with historic medical perspective. 
Richet, semi-deified with the Nobel prize for his du¬ 
plication of Rosonau and Anderson’s rediscovery of 
what was at the time referred to in European labora¬ 
tories as the ‘‘Theobald Smith phenomenon,” for 
which, ten years earlier, Theobald Smith had claimed 
no priority, since he knew that the same phenomenon 
had been fully described aa early as 1838 by physiolo¬ 
gists whose names are at present unknown to the 
newspaper public. Banting, honored for his con¬ 
firmation and popularization of the work of a Chi¬ 
cago physiologist, at present unknown to reportorial 
fame, who ten years previously® had prepared and 
tested insulin, for which work this physiologist 
claimed no personal credit, knowing that it was but a 
logical application of the pioneer researches of a half 
dozen unexploited Allens and Opies. d’Herelle glori¬ 
fied for his picturesque nomenclature (“bacterio¬ 
phage”) with which he confirmed and popularized the 
well-known transmissible bacterial lysin of Twort. 
Widal immortalized in the “Widal reaction” for his 
service in popularizing Gruber’s confirmation of 
Gruenbaurn’s discovery of a reliable diagnostic test 
for typhoid fever. 

All honor to Dr. Free’s band-picked research 
“aces.” Long may they wave. And equal honor to 
the scores of unexploited contemporary medical scien¬ 
tists, whose publications ere too technical for Dr. 
Free’s non-cJinical appreciation. But clinical medi¬ 
cine may well congratulate itself that it is not depen- 
a J. A. If. A., 1923, W, 1303. 
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dent upon t^ese alleged sporadic geniuses^ but upon 
the more real though less pictnresque cultural mge of 
ten thousand collateral scientists, an evolutiouaty 
force dwarfing the allegorical research demigods of 
conventional history. 

W. H. Mauwaiuhq 

Stanpord XJniversitt 

cr 

Reoxkt discussion in Scienos seems to make it 
quite clear tliat mu, and not is the proper symbol 
for the millimicron, that the micron, p, is properly 
conceived as a micrometei', and that the small Greek 
loiter in general stands for the millionth part of the 
standard unit.’’ Thus I am informed that y is used 
for the microgram and X for the microliter.® This 
standardized usage raises an interesting question 
about the proper symbol for the millisecond ( 0.001 
sec.). Psychologists and physiologists, at least, use 0 
for the millisecond. 

This use of a for the millisecond was explicitly in¬ 
troduced by Cattell in 1885 on the mistaken analogy 
that a thousandth of a second should have a symbol 
analogous to jx, which he then thought of (ae have so 
many others since) as meaning a thousandth of a 
millimeter rather than a millionth of a meter.® 
Wundt adopted the symbol o at once, giving it the 
weight of his authority at the time when reaction- 
times, expressed in milliseconds, were a very impor¬ 
tant topic in psychology.* I do not know how or 
when physiologists came to adopt the symbol. 

Recently the matter has been complicated further 
by the necessity of psychologists for dealing with the 
microsecond in work on the localization of aound. 
Here the original error has been multiplied by the use 
of 00 for the microsecond.® 

There is no simple solution of the difficulty. The 
usual symbol for the second is “sec.," but there is 
L '»Tne authority for using “s.” Logically then one 
might write ms. (not o) for the millisecond, and 
(not 00) for the microsecond. 

A very different ambiguity arisee because 0 has 
come to be used in statistical work for the standard 
deviation. So far as I can discover, this use of the 

1 See the clarifying note by N. E. Dorsey, ScncitOB, 
n, 8 ., 71, 1930, 67f., and the earlier discussion there eited, 

2 By Dr. O. K. Burgess, of the Bureau of Standards, 
and by Dr. Dorsey, who cites numorous references. 

»J. McK. Cattell, Philos, Stud,, 3, 1886, 102 ; '^My 
proposal that 0 = 0 . 001 '' is made on the analogy tb thi 
commonly used symbol p, = 0.001 mm.’' Cf, also, Cattail, 
iWA, 3, 1886, 306. 

4W. Wundt, '‘Physiologische Psychologle, ” 1887, IL 
267. 

A E. M. von Hombostel and M. Weertfaeimftr, 
her. d. preass. Ahad * d. Wise., 1920, 388. I ataet 
guilty to having been one of those who bnvi 
pttbUeattoii to eetablish this faulty symbol^ ( r 4 ; 
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ipabol wna initiated by Peareon in 18^^ It wea not 
Hied by Oalton or Bdfeworth. Ordinarily no confu- 
flion arises from the double meaniug, but sometimoB^ 
as when the standard deviations of reaetion-timea are 
under consideration, there may be very real difficulty. 
Cattell seems to have antedated Pearson by nine 
years, but of course Wundt's and Galton's schools did 
fuse until comparatively recently. 

There is no proposal for reform that I wish to 
make, unless it be that the word millisecond might be 
used more and the symbol o less. I can not help 
wondering what others think about this matter. 

Edwin G. Boring 

HaavARD UNivKHSiTr 

PEDOGRAPHY 

It is obvious that the students of soil science are 
not agreed on the term they will use for their division 
of natural science. There has been a trend toward 
the word pedology, but in some circles there is a pro¬ 
test because the term is now being used by a limited 
section of the medical profession.^ It has been 
pointed out that paedology or paidology is the word 
which should be used by the medical profession.^ The 
pronunciation of the two will be essentially the same, 
but this need not cause confusion. Purthermore, 
Brown* has pointed out that pedology was first used 
by the Russian soil scientists in 1865. 

The term pedology has been presented to a larger 
audience than the students of soil science by the pub¬ 
lication of Wolf anger's little book called, ^‘The Major 
Soil Divisions of the United States.”* He uses not 
only pedology, but several other words having the 
same root. These terms are: pedologist, pedologic, 
pedoiogical, pedalfer, pedalferic, pedocal and pedo- 
calio. The subtitle of his book is Pedologic- 
Geographic Survey,” Since he has placed consider¬ 
able emphasis upon the distribution of the soils, it is 
suggested that pedography be added to the list, and 
that the term shall have as its connotation the geo¬ 
graphic aspects of soil science. How simple the title 
of WolfangePs book would have been as “The Pedog¬ 
raphy of tlie United States” I 

Geographers are frequently on the receiving end of 
jibes from the followers of the so-called pure or nat¬ 
ural sciences, who imply that they are not contribu¬ 
tors but borrowers. Whether or not this critici.sm is 

«1£, Peamon, Philos. Trans., I85A, 1894, 80. Dr. T. 
If. Kelley writes me that Dr. H. M. Walker also finds 
this place to be the first use of a for the standard 
deviation. 

I See W. A. Hamor's note In ScncNC®, 71: 70, January 
17, 1980. 

» See P. B. Brown’s note in ScncNO*, 71: 243, Febru- 
m 28, 1980. 

; ithid, 

* by ^ohn Wiley and Sons, Inc., New York, 


justifiable I will not debate, but assaming that there 
is a borrowing, it becomes imperative that the stu¬ 
dents of soils come to some agreement as to what 
they will call their division of science, for the g^g- 
raphers will borrow, and the success of the borrow¬ 
ing depends in a large measure upon the progrees of 
pedology. In defense of the borrowers it is necessary 
to insist that the material selected should have some 
habitat significance. The student of modern geog¬ 
raphy is not qualified to undertake a regional analy¬ 
sis unless be has a rather systematic knowledge of the 
physical environment, and certainly soil is an impor¬ 
tant element in most parts of the world. Huntington 
and Carlson's “Environmental Basis of Social Geog¬ 
raphy”* is one of the first text-books of geography to 
treat soils according to the attributive system. 

Geographers are generally agreed that climate is 
the most important element of the physical environ¬ 
ment. The science of climatology is an important 
part of the training of a geographer if he is to un¬ 
derstand the environment. The geographical distri¬ 
bution of climates or climatic types is of major im¬ 
portance, and here and there in the literature of 
geography and climatology appears the term clima- 
tography which connotes regional or geographical 
climatology. 

If climatography is appropriate for that division 
of climatology which treats of regional climate, so 
pedography may be used for that division of pedol¬ 
ogy which treats the geographical distribution of 
soils. 

The purists may insist that pedography should 
connote simply a description of soils, but geography 
is not a descriptive science simply. Just as geog¬ 
raphy, as an exact or social science, has become inter¬ 
pretative, so pedography may be considered os that 
division of soil science that treats of the regional dis¬ 
tribution of soils. Pedology, then, may be concerned 
chiefly with the vertical attributes of soil types, and 
pedography with their distribution and delineation. 

Guy-Harold Smith 

Dei»artmbnt or Geography, 

Ohio State Univekbity 

OVERHEAD 

Rjjobntly I wrote a paper on the carpenter bees 
of the Philippine Islands and sent it to the Philippbe 
Bureau of Science for publication. It wag type¬ 
written in Manila, and on November 21 Mr. R. C. 
McGregor sent me the typed copy for verification 
before printing. The package reached me on January 
10 through the War Department, postmarked Wash¬ 
ington, D. C. The letter accompanying it was en¬ 
dorsed as follows; 

s published by Preutlee-Hall, Inc., New York, 1929. 
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(1) November 26, Department of Agriculture and 
Natural Besourcos. 

(2) November 27, Department of Agriculture and 
Natural Kesourcee. Respectfully forwarded to the Sec¬ 
retary to the Govornor-Genoral, roquostiug tranBiuittal. 

(3) December 4, Office of the Governor-General of the 
Philippine Islands. To the Chief, Bureau of Insular 
Affairs, War Department, Washington, D. C. 

(4) January 6, War Department, Bureau of Insular 
Affairs, Washington, D. C. Respectfully transmitted. 


Considering all this, the package eaiue through fairly 
promptly, and 1 do not suggest that these various 
offices, organized as they are, are not efficient. I do 
suggest, however, that all this overhead is senseless 
and wasteful, and foreign to the spirit which I have 
come to regard as characteristic of this country, 

T, D. A. Cockerell 

Uniyersity of Colorado, 

January 10, 1930 


QUOTATIONS 


THE NEW PLANET 

At a meeting of the Royal Astronomical Society on 
March 14 the report from the Lowell Observatory of 
the discovery of a new planet was discussed. 

The following summary is given in the London 
Times: 

Dr. A. C. D. Crommelin, who presided at the meeting, 
said the occasions when a new major planet was added 
to the members of the solar system were exceedingly rare 
and very important. Apart from the small vermin of 
the heavens, * * as the minor planets had boon called, there 
had boon only two cases of discovery of now primary 
bodies in the system—those of Uranus and Neptune. 
Thursday wna the one hundred and forty-ninth anniver¬ 
sary of the discovery of Uranus by Sir William Horstihell 
and that anniversary was marked in a very appropriate 
way by nows of the discovery of another planet. 

The telegram, which had been received by the society 
from America, through the Bureau of the International 
Astronomical Union at Copenhagen, was as follows (ex¬ 
planatory words interpolated in square brackets): 

Lowell Observatory search for trans-Neptunian planet 
revealed an object of fifteenth magnitude, for seven 
weeks in rate of motion and path conforming to approxi¬ 
mate distance [the late Professor Percival] Lowell as¬ 
signed. [The position on] March 12 3h. 7 time-seconds 
west [of] delta Geminorum, agreeing with Lowell's lon¬ 
gitude.— Siiaplet. 

The society's foreign sec.retary had prepared the fol¬ 
lowing telegram, which hod been approved by the council: 

President, council and fellows of the Royal Astronom¬ 
ical Society, in mooting assembled, send the Lowell Ob¬ 
servatory their heartiest congratulations on the great dis¬ 
covery of the trans-Neptunian planet.— Turner, foreign 
secretary. 

Those whose memories extended back over half a cen¬ 
tury would remember the efforts made both on theoretical 
and observational lines to find the trans-Neptunian. On 
the theoretical side a lot of time and great care had been 
spent in determining the position of a body that would 
account for the small residuals in tlie motion of Uranus. 
Neptune was not used much because it had not been ob¬ 
served long enough to got on exact moan orbit. Lowell 
thought there were two possible positions, 180® apart, 
either of which would account for the small residuals he 
found. The latter of the two, which he probably looked 
upon as the least likely, now proved to be the one which 


agreed with the present position. All observers had had 
great faith in Lowell’s prediction, and those at his ob¬ 
servatory had spent a long time observing the new 
planet without saying anytliing about it. They had 
been taking photographs along the ecliptic, showing very 
faint stars, and studying them for changes of position. 
At lost, in the middle of January, they found a body 
moving slowly in the constellation Gemini. They fol¬ 
lowed it for seven weeks, and now they had got an orbit 
sufficient to show that it was outside Neptune and within 
Lowell’s orbit. 

Such a planet liad been conjectured to exist by a good 
many people besides Lowell. The study of comet orbits 
had led to the conjecture of a planet with a period of 
about three centuries. Another telegram gave an esti¬ 
mate of the size of the body. It was said to be of the 
fifteenth magnitude and intermediate between that of the 
earth and Uranus. The exact mean of the two would 
give a diameter of 19,000 miles, but it was too small for 
its dimensions to bo measuTod with any accuracy. There 
was a hope that images of the planet might be found on 
past photographs. When once the approximate orbit of 
this body was made out there was very good hope that 
on the Franklin Adams chart and on the photograplis 
taken at Hoidolborg and elsewhere when searching for 
minor planets this planet would bo found. 

Professor II. H. Turner, director of Oxford Univer¬ 
sity Observatory, said it was hard that Professor Lowell 
should have died before verification of the discovery 
whiu’ he felt sure would come had been obtained. His 
confidence was shown in the fact that he left a legacy 
for the observatory which he founded to continue the 
search ho had instigated and formulated. It was specially 
pleasing to find that the discovered planet came out so 
close to the prediction he made. The honor of the pre¬ 
diction must be shared to some extent with their old 
friend Professor W, H. Pickering, who, when he was 
working for Harvard in 1919, made a prediction which 
was very near to the place. 

Dr. J. Jackson, chief assistant at the Royal Observa¬ 
tory, said that, at a rough calculation, the planet in seven 
weeks should have moved something like half a degree in 
its geocentric orbit. Now it should move about 30 sec¬ 
onds a day. It was now in the position 7 hours 15 min¬ 
utes. LowoU's figures for 1914 placed it in longitude 
84. That was deduced entirely from the pertutbatloii of 
Uranus. On that basis its predicted position to-da^ 
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irould be longitude 100; aotuallj it had been found on 
longitude 107. LoT^ell'e work was worthy of consider¬ 
able attention. He thought the discovery would explain 
a good deal of the perturbation of the planets. 

professor A. S, Eddington, of Cambridge, remarking 
on the closeness of the prediction, said that if one bad 
had faith and had given a long exposure with a reason¬ 
ably large lens, the planet must have been picked up. 
Many of them had boon much impressed with the thor¬ 
oughness, caution and honest work at Lowell Observatory. 

Captain Alnslie, president of the British Astronomical 
Association, naked if the planet had been seen or only 
photographed. 

The chairman said that as the size was given he as¬ 
sumed it had been seen visually. 

Professor Turner thought this might rather be a cal¬ 
culation from its brightness. 

Dr. Jackson said they were going to moke a search 


of the Franklin Adams plates at Greenwich, but if the 
planet were there it would be very near the edges of the 
plates. 

Bumming up, the chairman said this planet would 
probably have an effect on Halley Comet that would 
alter the period of each return by as much as a couple 
of days, so that some of the unaccounted for days in the 
last two returns might meet with an explanation. In the 
course of time, when they had got a good enough orbit, 
it would involve the preparing of new tables of Uranus 
and Neptune. In the case of Neptune, the mass was 
very quickly got by the discovery of a satellite; there 
was very little chance of discovering a satellite of this 
body, and the only way to got its mass would be by 
getting the perturbations of Uranus and Neptune, and 
that would only give a rough result. Finally, every 
book of descriptive astronomy from that day was out of 
date. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A CONVENIENT METHOD OF REDUCING 
DESICCATION IN SLANT CULTURES 

It is often deeirablo to reduce desiccation in slant 
cultures of fungi or bacteria, or in tubed media. The 
time-honored method of sealing cultures by dipping 
the stoppered end of the tube in paraffin presents 
some unsatisfactory features. When cotton stoppers 
are permeated with the wax they are difficult to re¬ 
move and somewhat unwieldy. When replaced they 
do not fit tightly, and are not then proof against 
contamination. When the cotton is filled with wax 
the exchange of gases through the stoppers may be 
so reduced as to limit the growth of the culture, or 
alter the appearance of the organism. 

Folding a piece of tinfoil over the mouth of culture 
tubes is a convenient means of reducing desiccation 
and bos the advantage that the tubes of culture media 
may be sterilized after the foil caps are in place. 
Since vapor may readily escape between the foil cap 



and outer wall of the culture tube a greater reduction 
in the rate of desiccation is often desirable. In this 
paper is described a method of reducing desiccation 
in slant cultures Uiat seems to possess certain advan¬ 
tages. 

Paper disks of a convenient size for folding over 
the end of culture tubes are cut from thin, tough 
and pliable paper. These disks are stacked up and 
submerged in melted paraffin just deep enough to 
cover them. After the papers arc thoroughly satu¬ 
rated with the wax they are lifted out of it one at a 
time with needles or fine-pointed tweezers. They are 
held vertically for a few seconds to allow the excess 
of wax to drain off and are then dropped into cold 
water. The wax should be kept hot enough to allow 
the excess to drain from the paper before solidifica¬ 
tion occurs. The waxed paper disks may be used as 
soon as they are removed from the water or may be 
stored until needed. 

Before a tube is sealed the open end is warmed 
slightly and the end of the cotton stopper is singed. 
A waxed paper disk is warmed until the wax becomes 
plastic, a condition that is obtained just before the 
melting-point is retiched. It is then folded over the 
end of the tube (Fig. 1) and pressed firmly against 
the outer wall, and the folded edges are pressed down 
firmly. This procedure gives a waxed paper esap 
(Fig. 2) that permits an exchange of gases along the 
line of the folds, reduces the desiccation materially 
and keeps the cotton stoppers free from wax. The 
caps may be removed by giving them a firm twist or 
by unfolding the paper. When a perfect seal is de¬ 
sired, the tubes are inverted and dipped one or more 
times into paraffin, to a point just above the waxed 
paper cap (Fig. 3). For this purpose the tempera- 
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tnro of the wax ahould be but slightly above its 
melting-point. 

This method of reducing desiccation in slant cul¬ 
tures and in tubed media, as used for several years 
by the writer, has been uniformly successful. The 
method is very useful when a long period of incuba¬ 
tion is required. Cultures can be kept in a suitable 
condition for study for several weeks, and, by com¬ 
pletely sealing, sterile tubed media may be kept ready 
for use during a long period. 

The method has a decided disadvantage. When 
the tubes are sealed the cotton stoppers are kept moist 
by water of condensation, permitting fungi to grow 
through them and contaminate the cultures. Con¬ 
tamination in this way is almost entirely avoided, 
however, when the work of preparing the waxed 
paper disks, the storing of them and the sealing of 
the tubes is done under aseptic conditions. 

C. E. Buknsidb 

Bureau op ENTOMoiiOcv, 

U. S. Department op Aoricuuture 

A METHOD FOR DETECTING ACID-FAST 
BACTERIA IN THE SOIL 

It has been assumed that saprophytic acid-fast 
bacteria are rather wide spread in nature and that 
their appearance in soil is not an uncommon occur¬ 
rence. There has been, however, no definite evidence 
to substantiate this eissumption. 

In view of these facts experiments have been under 
way for several months attempting to identify these 
OTganisms under various natural conditions and more 
especially in the soil. 

The technique used is as follows. Soil samples in 
approximately one gram portions arc mixed with 
about 50 to (iO cc of modified Buttner's^ medium in 
200-co flasks. This medium which has previously 
been sterilized in the flasks has the following com¬ 
position ; 


Tap water . 


K,HPO, . 


NH 4 CI . 


Mg BO, . 


CaCO, . 



It will b© noticed that this medium contains no 
available carbon. To supply this carbon, puraflln- 
ooatod pebbles are placed in the flasks. These 
pebbles are large enough so that they will extend 
above the surface of the medium. Supplying carbon 
in this way seems to be quite effective in keeping down 
contamination since a great many organisms can not 
thrive under these conditions. 

1 Hans Biittner, '' Zur Kenntnis der Mykobakterien 
insbeftondere ihres quantitativen Stoffwechsels auf Paraf- 
flnidUurboden,'' Arch. f. Eyg., 67: 12, 1628. 


Iiioabatio]% is eorcied out at 47.5° €« It was found 
that at lower temperature there were gross eontamiusr 
tions by molds so that the add-fast bacteria were so 
completely covered as to render detection of tbs 
organism very difficult and their isolation virtually 
impossible. When the high temperature was used 
there was no evidence of contamination by molds. 

Up to the present time this technique has been 
applied to some thirty soil samples, and acid-fast bac¬ 
teria have been found in every instance after from 
two to seven days' meubation. 

In the incubation process some of the paraffin molts 
from the coated pebble and forms a thin pellicle on 
the fluid. The organisms are found on the under 
side of this pellicle and on the paraffined surface of 
the pebble. They can also be found, in many cases, 
adhering to the sides of the flask just above the sur¬ 
face of the medium. Under this latter condition we 
frequently get large masses of the organism which 
are comparatively free from contamination. After 
prolonged incubation it is usually possible to detect 
masses of the organisms with the naked eye. These 
have the appearance of opaque bodies on the surface 
layer of paraffin, on the pebble or on the side of the 
flask. In chromogenio species the color can be de¬ 
tected in these areas. 

The organisms when isolated show numerous varia¬ 
tions both morphologically and culturally. A discus¬ 
sion of these variations does not seem necessary at 
this time. When the organisms are stained with hot 
carbol fuchsin all are highly resistant to decoloriza- 
tion by 3 per cent. HCl in 95 per cent, alcohol. 

A number of those organisms have been isolated by 
making dilution plates using Conn’s''^ medium to which 
is added gentian violet in a dilution of 1 to 10,000. 
The composition of this medium is as follows: 


Water .... 1000 cc 

A^far .. 15 gm 

Glycerin ...-.— 10 gm 

Ks HPO* . 1 gm 

Bodium Asparaginate . Igm 


While the number of soil samples examined is 
rather small, the writer feels that the method de- 
flcribod is a relatively simple way of detecting these 
organisms in soil. The collecting of samples from 
various parts of the United States is now under way^ 
and these will be subjected to this technique. A more 
detailed account of this problem will appear at a 
later date. 

Gael A. Fret 

New York State Veterinary Oonnwi^ 

OORNELL UKIVXRSITT 

«H- J. Conn, '*Tb 0 Use of Various Ooltura Media iH 
Obaracteriring AeUnomyeotes,'^ N. Y. As» B«p. Ste. 
Teeh. Buk 88, AprU, 1621. 
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SPECIAL ARTICLES 


SUSCEPTIBILITY OF WHITE MICE TO THE 
VIRUS OF YELLOW FEVERi 

It has been fonnd that if yellow fever virus is in¬ 
jected into the brains of white mioe^ a certain number 
become ill and die. The virus can be propagated in 
mioe indefinitely by the intracorebral injection into 
normal mice of the brain of an infected mouse. 
Once established in mioe the passage virus invariably 
produces death after an intracerebral injection. In 
the early passages death usually took place on the 
seventh or eighth day. In subsequent passages there 
was a gradual shortening of the incubation period^ so 
that by the sixtieth passage death occurred on the 
fifth day. 

The virus is highly neurotropic in mice. Infection 
can be produced by the injection of the virus into the 
braiui spinal cord or eye. Other routes of injection, 
such as intraperitoneal, subcutaneous, etc., very sel¬ 
dom cause illness and death, though a considerable 
proportion of such mioe are rendered immune to a 
subsequent intracerebral injection of the passage 
virus. 

At death the virus can be demonstrated to be 
present in large amounts in the brain, spinal cord, 
peripheral nerves and the adrenal glands. The blood, 
liver, spleen, kidney and testis contain very little if 
any virus. 

Continuous passage of the virus through mice leads 
to a gradual loss of virulence for rhesus monkeys. 
Monkeys were injected with the third, twenty-ninth 
and forty-second passages in the mioe. The animal 
injected with the third generation died of typical 
yellow fever on the fifth day. The monkey which re¬ 
ceived mouse virus from the twenty-ninth generation 
developed a febrile reaction on the sixth and seventh 
days and recovered. This monkey was subsequently 
shown to be immime to virulent yellow fever virus 
derived from another monkey. The third monkey was 
injected with the forty-second generation of mouse 
virus and remained welL It was found dead on the 
forty-eighth day, death being due to some intercur- 
xent disease. 

The mouse virus can be preserved in 50 per cent, 
glycerine, at 2®-4° C., for at least fifty-eight days 
but not for one hundred days. Infective brain kept 
in a frosen condition at - 8*^ C. retains its virulence 
for at least one hundred sixty days. 

The mouse virus ia neutralised by immune yellow 
lever serum derived from monkey or man. This 

xThe monkeys used in these experiments were sup- 
by a grant from the PeLamar Mobile Besearch 


effect can be shown by mixing infective mouse brain 
with the serum to be tested and injecting the mixture 
intracerebrally into normal mice. Normal serum has 
no protective action. 

There are very few macroscopic changes in miee 
dying of an infection with yellow fever virus. 
Hemorrhage into the stomach, in about 50 per cent, 
of the mice, is the only abnormal finding sufficiently 
common to warrant the conclusion that it is caused 
by the virus. 

Microscopical examination of the brain shows in 
the early stages a definite proliferation of the endo¬ 
thelium of the capillaries with an accumulation of 
mononuclear cells in the perivascular spaces, while in 
the late stages the picture is distinctly reminiscent of 
encephalitis lethargica. The ganglion cells undergo 
necrosis and there are invariably present eosinophUio 
nuclear changes resembling those present in the liver 
of man and monkey dead of yellow fever and de¬ 
scribed as inclusions by Torres^ and Cowdry.® 

The neurotropio cliaracter of yellow fever virus in 
mice and the nature of the pathological lesions pro¬ 
duced are factors giving strong support to the theory 
that the infectious agent of yellow fever should be 
classified with the filtrable viruses. 

In relation to these experiments it is of some inter¬ 
est to add that Dr. A. W. Sellards informs me that 
Dr. Laigret in the study of yellow fever patients in 
Senegal noted in exceptional cases minor neurological 
symptoms and suggested the importance of testing the 
central nervous system for the presence of virus and 
to observe the effect of inoculating the virus into the 
central nervous system. 

A detailed account of which the above is a sum¬ 
mary is in preparation and will be published in the 
near future. 

Max Thsilxb 

Dctartioint op Teopical Medicine, 

Harvxbd Medical School 

AN INTERPRETATION OF MASS CONJUGA- 
TION IN PARAMECIUM 

When freshly gathered material for the study of 
Paramecium is assembled at the spring of the year 
shortly after the great thaw in this latitude, it may 
be observed after a few days that a strong tendency 
to conjugation manifests itself in the wild culture. 
Under these conditions the presence of one hundred to 

*0. M. Torres, Snpplomento das Memorias Instltuto 
Oswaldo Cnis, 192d, No. 6. 

•s E. V. Oowdry and S. F. Kitchen, SoiXNOX, 60: 252, 

1022 . 
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upwards of three htmdred oouples in a single slide 
eulture may be regarded as an indication of maximum 
conjugation. Tliis has been observed in the spring 
of 1926 and again in the autumn of 1929, the greater 
number being recorded in the spring. The occur¬ 
rence of so many oonjugants precisely at the turning- 
points of the year suggested a reference to climatic 
conditions. The spring and autumn maxima occur at 
what Chattoii^ has called periods of crisis character¬ 
ized by trophic disequilibrium. It is indeed enough 
to witness the decline of aquatic vegetation in late 
autumn in order to convince one of the fact that the 
nutritive conditions in the water are undergoing 
rapid change at that season, and the well-known 
sensitiveness of Paramecium to change of tempera¬ 
ture points in the same direction. If a slide culture 
is placed for a few minutes between double windows 
in freezing weather, all movement ceases until they 
are restored to the warm room; if exposed too long 
to the cold, they die without encysting. No experi¬ 
mental means have yet been discovered to make 
Paramecium encyst, and it is sometimes stated posi¬ 
tively that Paramecium never becomes encysted (Per¬ 
rier).'-* Metalnikov* established the fact, from labo¬ 
ratory cultures in Russia, that the mean daily llssion 
rate was greater in summer than in winter; and in 
1915, when owing to defective heating the room tem¬ 
perature fell below normal, the number of annual 
generations dropped from about four hundred to two 
hundred and thirty-eight. 

Treatment of laboratory cultures at room tempera¬ 
ture with distilled water will also induce mass con¬ 
jugation. We have observed this effect in the month 
of February, tills year, both in subcultures and in 
renewed cultures. In watchglassos containing a small 
quantity of freshly matured and diluted hay infusion, 
seeded with a few intlividuals from the main culture, 
after two days of preliminary multiplication the addi¬ 
tion of a few drops of distilled water brought about 
a large proportion of conjugants within the next 
twenty-four hours. H. S. Hopkins* found that the 
addition of certain salts to his renewed cultures made 
tlicm more susceptible to conjugation after a pre¬ 
liminary period of multiplication lasting from three 
to five days. 


1 E. Chatton et Mme. M. Chatton, '‘La sexuality pro- 
voqu6o eipfirimtintalemout cho?: un Infusoiro: Glaucoma 
aciniillans. Predominance des conditions du milieu dans 
son d6terminiame/' Comp, Send. Acad. Paris, 176: 
1091-1093, 1923. 

»E. Perrier, "Traits de Zoologie,'' faee. II, p, 603. 
Paris (Masson) 1897. 

« S. Mfitalnikov, ‘' Immortality ot tajeunissement dans 
la biologlo modeme. Paris (Flammarion), 1924. 

* H. 8. Hopkins, ‘ * The Conations for Conjugation in 
Diverse Baces of Paramecium," Sxp. Zool.^ 84: 339- 
884, 1921. 
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From the various observations which we have made 
from first to last and in general accordance with the 
known reactions of Paramecium, we feel that there is 
sufficient foundation for plotting a tentative growth 
cuiwe representing the annual cycle of Paramecium 
under natural conditions in the climate of Montreal. 
Experiments on Paramecium have yielded results of 
the highest importance since the classical researches 
of Maupas, but it seemed worth while to make the 
attempt to frame a picture of the probable course 
of events in the open waters, especially under a 
climate where the seasonal changes arc sharply accen¬ 
tuated and consequently where such questions can 
best be put to the test. The point marked “A” in 
the chart stands for the turn of spring; the point 
“B’' marks the autumn transition. At both these 
seasons, as mentioned, mass conjugation has been 
found to take place, suggesting a twofold significance 
for it: first, that of activating fission for the summer; 
secondly, that of stiffening resistance for the winter. 
The apparent simplicity of the annual cycle, com¬ 
mencing with the vernal conjugation, passing through 
the summer fission to the autumn climax and ending 
in the winter rest, is perliaps an argument for its 
probable approximation to the truth. The spring 
maximum may be compared with the formation of 
reproductive cysts in other Infusoria, and the autumn 
maximum, is paralleled by the resting cysts. 
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A prominent feature of mafiB conjugation iB its 
Simnltaneity, comparable in this respect with the 
aimultaneouB cleavage of embryonic ceils. At the 
annual changes from muter to spring and from sum¬ 
mer to autumn, the Paramecium population responds 
an masse to the exigencies of the times. The normal 
summer fission rate is likewise fairly uniform in its 
incidence, so that the multiplication of an actively 
feeding community is essentially a synchronous reac¬ 
tion of large numbers of individuals to alterations in 
the internal medium or endoplasm, while the so-callcd 
epidemics of conjugation are mass demonstrations 
following upon alterations in the external medium. 
Conjugation, which can be induced experimentally 
in a mixed culture without the addition of salts, thus 
appears to result from the interaction or concurrence 
of two sets of factors, external and internal, not om^ 
to the exclusion of the other; and under natural con¬ 
ditions, the seasonal changes are enough to provoke 
similar responses. 

A. Willey 
C. Lh£risson 

DErAETUENT OF ZoOLOGY, 

McGill Univebsity 

IS THERE A NEUROMOTOR APPARATUS 
IN DIPLODINIUM ECAUDATUM?. 

During the course of recent investigations on a 
hitherto undescribed ciliate occurring in the cecum of 
cattle, the writer made comparisons with Balantidium 
coli from the pig. The centralized neuromotor ap¬ 
paratus described and figured by McDonald' in the 
latter protozoan could not be differentiated. In order 
to check the staining reactions Biplodinium ecauda^ 
turn was studied, because Sharpes* excellent descrip¬ 
tion and figures give the impression that the neuro- 
motor apparatus of the latter ciliate is easily 
demonstrated. According to this author a mass of 
material which occurs just above the base of the left 
skeletal area and between the left extremities of the 
dorsal and the adoral membranelle zones has the stain¬ 
ing reactions of amphibian nervous tissue. Fibers 
run out from this body to all the motor membranelles, 
to the membranelles for food taking and also to the 
esophagus, forming a ring around the latter from 
which branches extend longitudinally. The reasons 
which are stated for assigning a neuromotor funo- 

^ James Daley McDonald, ''On Balantidium eoli 
(Malmsten) and Balantidium auis (ap, nov.), with an Ac¬ 
count of their Neuromotor Apparatus,” Univ. Calif. Pub¬ 
lications in Zool., Berkeley, v. 20 (10), May 8, pp. 243- 
800, figs. A-0, pla. 27-28, figs. 1-14. 1922. 

9 Robert G. Sharp, **Diphdinium eoaudaiumt with an 
Account of ita Neuromotor Apparatus,'' Univ. Oolif. Pub- 
licationa In 2ool., Berkel^, v, 18 (4), May 4, pp. 48-122, 
figa* A-B, p!fl. 8-7, figs. 1-38. X914. 


tion to the above structure axe: (1) Its general aimi- 
laiity to primitive metazoan nervous systems; (2) 
its position within the body, not being connected to 
adjacent structures; (3) its freedom from attach¬ 
ments and other oharaotoristios that are required for 
an organelle of contraction or support, and (4) its 
connection by nerve-lLke strands to all mobile terri¬ 
tory, The writer was greatly surprised to find the 
relationships of this area not os Sharp described them 
and therefore questions his interpretation. 

Methods ov Investigation 

A method was devised of orienting Protozoa in 
the paraffin so that complete serial sections could be 
made either transversely or longitudinally through 
isolated individuals. This method is described in 
another publication (1930). One especially good 
series contains fifty-four cross-sections cut at three 
microns and another series contains forty-two longi¬ 
tudinal sections of the same thickness, though usually 
there were about twenty-five to thirty longitudinal 
sections. It is much easier to trace tissues and layers 
in series thus prepared than in sections through 
masses of Protozoa which have been imbedded in 
gelatin capsules, because the observer knows definitely 
the orientation of a particular organism and is not 
confused by adjacent sections of other individuals. 
The technique described by Sharp of differentiating 
with Mallory’s triple connective tissue stain and with 
iron hematoxylin was followed. 

Points of Difference from Sharpes 
Interpretation 

On the whole, the correctness of the accurate, pains¬ 
taking description by Sharp of the arrangement and 
anatomy of tho various organelles and tissues was 
fully confirmed. However, there occurred in my 
material organisms that are very closely allied to 
Diplodinium which were not mentioned by Sharp 
and were described and figured, though very in¬ 
accurately, by S. Awerinzew and Mutafowa.* To 
include these forms tlie above authors founded the 
genus Metadinium. Other very closely allied cLli- 
ates which Crawley^ included in the genus Epidium 
were not noted either by Sharp or by myself. In 
my studies, tho layer of ectoplasm lying directly 
under the pellicle was not observed to be alveolar. 
It stained very deeply and persistently with iron 
hematoxylin and appeared to be of very compact 
material. Directly under this layer was another 

9 S. Awerinzew and Mutafowa,' ^ Material zur Eenntnis 
der Infusorien aus dem Magen der Wiederkauer,” Arch, 
/. Proiiet., 88: 109, 1914. 

* H. Crawley, '' Evolution in the CiUate Family Oph- 
ryoacolecidae, ” Proc. Acad. Nat. Set Phila., 76: 898, 
1924. 
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layer which is deBcribed by Sharp as alveolar, but 
which in my material exhibited the same staining 
reactions as the inner boundary layer of the ecto¬ 
plasm. This layer could be followed into the folds 
that comprise the various outer and inner lips and 
furrows at the anterior end of the body. It is also 
thicker here than in the posterior end of the body. 
In a number of places it is reflected back upon 
itself for considerable distances especially in the area 
where Sharp describes the motorium. In fact, in 
the thin and welhdestained sections a fold of this 
layer resembled in size, shape and position the 
motorium figured by Sharp, and no other tissue could 
be diiferentiated which could be made to answer for 
this body. Sharpes drawings are all semidiagrain- 
matic, made by superimposing camera lucida sketches 
of several sections. It is, therefore, difficult to com¬ 
pare them with sections on slides. From my point 
of view his niicropholographs of hematoxylin prepa¬ 
rations indicate that his slides were not sufficiently 
dcMstained. For example, his Fig. 15, plate 6, shows 
in addition to the motorium aiiother mass equally 
dense on the ventral side of the cytostome and still 
another in the dorsal membranelJe zone. This author 
atates that the inner boundary layer of the ectoplasm 
stains very deeply. The writer has noted repeatedly 
that in sections of three microns the hematoxylin 
stain disappears from this layer after treatment for 
from three to five minutes with 2 per cent, iron alum, 
whereas the nuclei, the pellicle with its underlying 
ectoplasmic layer, the myonemes and the basal gran¬ 
ules of the cilia remain black or bluish black for 
nearly an hour. The mass which appears to corre^ 
epoud to the motorium is completely destained in all 
my hematoxylin preparations, though, as Sharp re¬ 
ported, it usually retains the acid fuchsin of Mallory’s 
stain as does also the inner boundary layer of the 
ectoplasm and the micronuclens. On the basis of my 
interpretation the motorium is a fold of an ecto¬ 
plasmic layer which forms a cylinder surrounding 
the esophagus and also underlies the ciliary rootlets 
of the membranelles because it extends into all the 
lips and furrows at the anterior end of the body. 
It is obvious that sections through this layer would 
appear as strands. The conditions set forth by 
Sharp for a coordinating nervous mechanism do not, 
therefore, appear to be fulfilled in the structure that 
the writer finds in this dliate. 

OsSEKVAnONS CONCEEKING THB DlKT OS’ Diplo- 
ddnium ecaudatum 

According to Sharp this cUiate lives solely upon 
bacteria, but my observations indicate that it ingests 
much larger food particles. Individuals taken from 
a ^eer that had been feeding on green grass appeared 


to have eaten some of this material One oaf*^ 
eannibalism was noted. The smaller ingested 
was not crushed by passing through the esophagus 
of its captor; digestive processes had not at the time 
of fixation progressed sufficiently to interfere with 
the staining reactions. The wail of the esophagus 
of Diplodinium appears to be folded into lougitn- 
dinally extending accordion-like pleats which permit 
marked distention. Sharp’s figures indicate this fold¬ 
ing but he makes no comment. It is difficult to con¬ 
ceive how the passage of the ingested ciliate through 
the esophagus of its captor could have occurred with¬ 
out breaking the esophageal ring as Sharp figures 
this structure. 

COMMEKT AND CONCLUSIONS 

My interest was directed to the observations herein 
reported by the fact that disruptions of certain in¬ 
testinal ciliates in unfavorable environments occurred 
by an outflow of the endoplasm through the cyto- 
Btome. The digestive systems of the Protozoa, unlike 
those of the Metazoa, are characterized by a break of 
the layers. The pellicle and ectoplasm which line the 
mouth and esophagus are broken through at the distal 
end of the latter organelle. What prevents under 
normal conditions the outflow of the fluid endoplasm t 
This guestion led to the development of the above- 
mentioned method of sectioning individual Protozoa 
in the same way that embryos are sectioned. It is 
obvious also that the presence or absence of nerve¬ 
like fibers will have a bearing on the answer to the 
question. The writer realizes fully the responsibility 
for the stand that is here maintained beoause Sharp’s 
researches led the way to a number of successful 
investigations of neuromotor systems of various 
ciliates from widely separated groups. 

Chas. W. Esbb 
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EMERGENT EVOLUTION AND HYBRIDISM 

By Dr. ROBERT K. NABOURS 

KANSAS AOKICULTUHAL EXPERIMENT STATION AND CARNEGIE INSTITUTION, DEPARTMENT OENPJTJCS 


The essential supposition of emergence, or emer¬ 
gent evolution^ appears to be that the product 
derived from the synthesis of any number of elements 
ifl often quantitatively and qualitatively supervenient 
over their mere sum, or resultant, and thus it becomes 
something chiefly novel, the important features of 
which may even be extraordinarily dissimilar from 
those of the elements and subgroups that entered into 
its composition. The laws relating to and governing 
the whole are therefore comparably as restricted and 
peculiar to it as the laws relating to and controlling 
the respective components are exclusive and limited 
to them, and those of the one may not bo even 
adumbrative of the others. 

It has been long recognized that familiarity with 
the attributes of elements does not confer the ability 
to prognosticate the qualities of the wholes resulting 
from their syntheses* The behavior of neither hy- 
iSrogen nor oxygen gives the slightest suggestion of 


the properties of water. The possibilities of gun¬ 
powder may not be deduced by an examination of the 
properties of either charcoal, sulphur or saltpeter, 
or of a combination of any two of them* Carbon, 
hydrogen and oxygen, each examined with respect to 
its qualities, or any two together, afford no connota¬ 
tion of the characteristics of ethyl alcohol, if these 
elements be combined in the one way, or of the ether 
they make when there is another arrangement of 
them* 

The behavior of molecules may not be ascertained 
through a knowledge of merely the properties of 
their separate constitutive atoms; the molecular com¬ 
pounds do not present attributes which by simple 
additions result in the properties of cells; many of 
the properties of individual animals and plants are 
vastly different from the suras of the properties of 
the respective oeUs of which they are composed, and 
the qualities and appurtenances of plant, animal and 
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human sooietioB are far from representing nothing 
but the sums or mosaics of the characteristics of their 
several individual and subgroup constituencies. 

This “novelty of behavior^' has been well defined 
and interestingly discussed by a number of writers, 
and variously named ^^eteropathic causation,’' 
“emergency,” “creative synthesis,” “emergent vital¬ 
ism,” “organicism,” “holism” and “emergent evolu¬ 
tion.” The term emergent evolution, suggested by 
C. L. Morgan, has been adopted by W. M. Wheeler, 
whose recent book treats the subject with serviceable 
succinctness and lucidity. Several others, including 
Wundt, G. H. Parker, Spaulding, Alexander and 
Smuts, have approved and elaborated the proposi¬ 
tion, in one way or another, and. Jennings has waxed 
enthusiastic to the point of declaring that “the doc¬ 
trine of emergent evolution is the Declaration of 
Indei)endence for biological science.” 

It is not inferred from the writings reviewed, 
Smuts possibly excepted, that the entire problem of 
evolution has been or may possibly be solved through 
the application of the principles of emergence. How¬ 
ever, if nothing more, the hypothesis suggests a 
somewhat novel and interesting means of viewing 
the phenomena of a considerable section of the uni¬ 
verse, including protoplasm/ mind, personality and 
societies. 

In an editoriaP H. H. Laughlin stated that “geneti¬ 
cists, including students of eugenics, are deeply con¬ 
cerned with the facts of emergent evolution,” and ho 
also extended the idea to cover the phenomena 
observed in connection with qualities which seem to 
emerge from complexes of characters in organisms 
and particularly in man. He further suggested that 
some mutations may be of this nature. So far as I 
have been able to ascertain, Dr. Laughlin, in these 
suggestions, was the first to recognize the apparently 
pertinent coincidence between the supposition of 
emergent evolution, as outlined, and the apprehen¬ 
sion of hybridism, or hybridity, as elaborated by 
Darwin and earlier observers, and especially by G, 
H. Shull, East, Hayes, Jones, Riddle, Jeffrey, Lotsy, 
Peacock, Harrison and other recent writers. 

The term hybridism, or hybridity, as commonly 
employed by scientific plant and animal breeders, ap¬ 
pears to signify a heterogeneous (we now know not 
necessarily heterozygous) condition of an organi.sm 
with respect to two or more genes responsible for 
characteristics of discernible discreteness, whether 
they are linked to the extent of allowing crossing over, 
are allelomorphs or are distributed among two or more 
linkage groups. All these conditions usually prevail, 
wherein an organism may be heterozygous for cer- 
JVeiM, January, 1929. 
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tain genes and homozygous for othersi all in one link**, 
age group or distributed among two or more pain of 
chromosomes. In this way bisexual plants and ani¬ 
mals are commonly, to a less or greater degree, oom- 
positely hybrid in respect to a few, or several, chaiv 
acteristics for each of which they may be homozygous, 
and they would thus constitute true-breeding hybrids. 
In addition, they ore generally heterozygous for sev¬ 
eral, or many other, factors with respect to which, 
of course, they do not breed true. 

There are probably also genes that do not manifest 
themselves in the form of discrete characteristics even 
when contained in homozygous doses, yet they may 
become apparent as hybrid emergents when two or 
more different ones are represented in organisms in 
doable doses, respectively, or some single and others 
homozygous. It is altogether likely that certain 
transient, apparently non-Men deli zing variations, or 
even some that remain constant as if they were out¬ 
right mutants, belong to some such category. Several 
genes which modify recognizable characteristics, but 
which, of themselves, do not become manifest, have 
been reported. It is unlikely that any characteristic 
is ever the manifestation of the actions merely of one, 
or even two genes, or factors; each discrete char¬ 
acteristic is generally, if not always, the supervenient 
emergent of the interactions of several, or many 
genes. There are also other possibilities for hetero¬ 
geneity, or hybridity of traits in bisexually reproduc¬ 
ing organisms. 

Darwin appears to have been the first to observe 
that it was the bringing togetlier of dissimilar germ¬ 
inal substances, rather than the mere act of crossing, 
which produced extra size and vigor in hybrid plants 
and animals. Following his lead and in the light of 
Mendel’s discovery and utilizing the results of their 
own and other extensive experimentation, G. H. 
Shull, East, Hayes and Jones have defined in some 
detail the probably precise means by which the 
changes, including additional size and vigor, as wdl 
as negative qualities, are obtained through hybridi¬ 
zation. The hybrid vigor and increased size, as well 
as other supervenicnces derived from the crossing of 
different strains of Indian com were emergents, each 
in respect to its properties, quite distinct from, and 
more than (rarely less than), the mere sum of the 
properties of the respective long inbred varieties. 
Numerous critically experimental results which sup¬ 
port this thesis have been described by the authosn 
named and by investigators who utilized for experi¬ 
mental purposes other plants and also animals. 

More than three thousand named varietiee of 
dahlias of widely differing color combinations^ size 
and fonn have been noted by Jones, trim states 
aU have been derived through hybridization wnbl ^ 
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fow elttmentitry viraina, with poBsibly a few mutants 
wbiish oooumd during the relatively short period ,o£ 
their development. It appears that most horticultural 
aohievements have been attained by means of hy¬ 
bridization, either through man’s intentional effort or 
by chance in nature. It is generally recognized that 
in all the higher and many lower forms of plants 
hybridization has performed a conspicuous part in 
the development of tlie limitless varieties found dis¬ 
tributed among the almost indnite kinds of environ¬ 
ment in which they live. Every important group, 
as oottoD, wheat, corn, sorghum, all fruits, shrubs, 
trees, weeds, wild as well as cultivated flowers, and 
vegetables—all are well known to be largely and, in 
many cases, wholly of hybrid origin. In most of 
them the distinguishing characteristics of the contrib- 
utive races have become largely dissembled by the 
respective hybrid emergences. 

Starting with Darwin again, although the matter 
greatly antecedes his time, hybridization among ani¬ 
mals, both the wild and domesticated, and including 
man, has been considered of major consequence. 
There is a vast literature dealing with the coniplexJy 
hybridized condition of such domesticated animals as 
the fowls, cattle, sheep, dogs, cats and swine; in fact, 
all are involved usually to a high degree of hetero¬ 
geneity, with infinite and incalculable numbers and 
varieties of supervenient emergences and probably 
with profound consequences in respect to distribution, 
tolerance and survival. 

Among wild animals, hybrids are usually in such 
composite profusion, and so little do their hybrid 
emergent properties and the attributes of their con¬ 
stitutive elements adumbrate each the other, that it 
becomes quite impossible casually to distinguish them. 
Adequate analyses are feasible only if the organisms 
carry sharply contrasting characteristics and lend 
themselves to being bred in comparatively large num¬ 
bers and over considerable periods of time. Among 
the more intricately complex, particularly the larger, 
slower-breeding, domesticated animals and man, rapid 
and commensurate analyses seem to be as yet im- 
praotioable, perhaps more because of the long time 
and excessive expense involved than on account of 
their complicated geneticai natures. 

The most extensive, critically experimental hy- 
bridizatiozi project of all time has been that of T. H. 
Morgan, his immediate colleagues and other workers 
ihrougfaout the world, in which the fruit-fly (Dro¬ 
sophila) has been utilized. Following Bateson’s 
analogy and oonaidering the genes responsible for the 
Tanoos oharaeteristios as elements, the methods em- 
plb^ed nnd the results obtiuned are closely coincident 
;iri^ tik»ee hi chemical resolntioa and synthesis. The 
or so, mutant genes of the fruit-fly 


have been allocated in a system such ^at they may 
be used in breeding synthesis and analysis in the 
identical quantitative way in which the chemical ele¬ 
ments are employed. Other projects of this nature, 
contributing evidence in support of this generaliza¬ 
tion, all in the field of hybridism, have employed as 
experimental materials com, tobacco, jimson-w<ieds, 
evening primroses, grouse locusts, mice, rats, guinea- 
pigs, rabbits, birds, fowls and, to some extent, the 
larger domesticated mammals and man, and a number 
of other organisms. 

The methods, results and possibilities of genetics 
(experiments in hybridity) may be further illustrated 
by referring to the grouse locusts (Tettigidae) with 
which 1 have worked for several years. This sub¬ 
family of the Orthoptera has extraordinarily strik¬ 
ing and variable color patterns. In one species 
(Paratettix texaniis) a few over twenty-five distinct, 
dominant, elementary patterns have been resolved in 
the breeding processes. Twenty-two are so closely 
linked as not to allow crossing over; one is rather 
loosely linked with these, and one each appears to be 
on two other pairs of chromosomes. However, even 
with this arrangement, a prodigious number, mount¬ 
ing into the hundreds, of color pattern combinations 
have been developed. Many of these hybrid emergent 
patterns are stable, when inbred, while others are rela¬ 
tively so. In another species {Apotettix eurycepk^ 
alus)f in which linkage is not so close, other hun¬ 
dreds of true-breeding as well as unstable compositea 
may be and have been developed from the thirteen 
conspicuous, diagram-like, dominant, primary color 
patterns. 

Reference to the colored plates of my publications, 
or better, a view of the specimens in nature and in 
the laboratory, reveals the extraordinary extent of 
variations in color complexes, all derived from com¬ 
paratively few primary patterns. Before experimen¬ 
tal resolution and synthesis had shown how few origi¬ 
nal, primary characteristics were involved in the pro¬ 
duction of these numerous color pattern compoaites, 
speculation regarding them had been rife. The 
dominant, elementary color patterns, as well as the 
hybrids of the grouse locusts, are peculiarly discrete 
and diagram-like. They ought to lend themselves, the 
one to decipher the others, perhaps better than the 
characteristics of almost any of the other organisms 
hitherto submitted to Mendelian experimentation; 
yet in only exceptional cases, without previous ex¬ 
perience, would it be possible to predict, merely upon 
inspection, what a specified group of elements would 
make, or what had gone into the production of a given 
oompl^ Now, with experience, numeromi oom-* 
positee, each a supervenient emergent as novel in its 
attributes as any of the several oomponenta, may be 
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developed at will. If the mutants which certainly 
occur, though rarely in the grouse locusts, be in¬ 
cluded, the probability of increased numbers and 
variability of hybrid emergents would be pro¬ 
portionately enormously enhanced. 

The work with the grouse locusts so far has been 
devoted mainly to syntheses and analyses of color pat¬ 
terns and combinations. However, it has also been 
determined that certain size, form and vigor proper¬ 
ties, some negative and others positive, including the 
capability of reproducing partileuogcnctically and to 
simulate death, are emergen ts of hybrid syntheses. 

So, altogether, there have been employed a consid¬ 
erable number of color, form and vigor, primary char- 
acteristias, ranging from very brilliant to extremely 
dull, and from strongly vigorous to lethal, not to con¬ 
sider those too subtle to be easily recorded. All are 
readily capable of hybridizing in practically infinite 
variety, and there have, or may, come into existence 
supervenient hybrid emergen ts almost limitless in 
number. Paraphrasing a passage from C. L. Morgan, 
it is beyond the wit of man to nuuiber the instances of 
emergence, even among the grouse lociwts. 

Jn a considerable number of hybrids, to be sure, 
especially among the higher animals and man, some 
of the respective characteristics may bo blended or 
arranged in mosaics in such manner as to indicate 
certain of the qualities of the component races. Even 
so, such composites generally exhibit, in addition, 
qualities extraneous to any shown by the original 
organisms, and at the same time some of the proper¬ 
ties of the latter are lost in the process. In this 
category probably belongs the mulatto, many of whose 
qmUities, in spite of certain degrees of blending, are 
suporveniently different from the mere sum or mosaic 
of the several characteristics of the white and black 
races. The respective properties of the ass and the 
horse would not, by simple addition, or mosaicaliy, 
make a mule, and the cattalo is far from displaying 
nothing but the sum or mosaics of the several attri¬ 
butes of buffalo and cattle. Nearly all the higher 
plants and animals when hybridized—and which are 
nott—exhibit extraneous qualities such that they 
largely, or completely effect the dissimilitude of the 
qualities of their several, eontributive, primary races. 
The list of specified cases could be extended to great 
length and still remain within tlie bounds of quite 
familiar plants and animals. If, on first considera¬ 
tion, the appositenesB of some of those illustrations 
comes into question, it is simply because of our 
familiarity with the production of such common hy¬ 
brids. If they were coming into .our knowledge for 
the first time, or if we should approximate precision 
in estimating their several qualities and appurte¬ 
nances, as compared with those of the races that go 


into their making, the novelty of their emergent prop* 
ei^ies would be quite mariced and bewildering. 

The tendency to assume that hybrids represent noth¬ 
ing but the sum or mosaics of the characteristics of 
the races from which they may have been derived has 
led to numerous signal failures of efforts at producing 
desirable hybrid composites. Many statements and 
inferences of plant and animal husbandmen, an¬ 
thropologists, sociologists and writers in general have 
brought me to this conclusion. The outlines of sev¬ 
eral state and federal (U. S. A.) experimental proj¬ 
ects, with the expenditure of considerable effort and 
funds, have been based on this assumption. Familiar 
examples have been those proposing to develop double- 
purpose (tattle and fowls by hyl)ridizing large bcof- 
with high milk-producing cattle, and high egg-laying 
with big meat chickens, respectively. The converse 
of this process have been the efforts, some in the field 
but mainly in museums, to determine by examination 
of their charfuderistics just what had been the orig¬ 
inal eontributive races of various groups of plants, 
animals and man. It is almost needless to add that 
the results from most such enterprises have been 
radically different from those expected and generally 
disappointing. Even when gains did accrue they 
were not those aimed at. In general, without pre¬ 
vious experience, hybrid ornergents may be no better 
prognosticated than the emergent produces of the first 
syntheses of chejnical elements. It even appears to 
have been a common experience that positive or useful 
properties were quite likely to emerge from the hy¬ 
bridization of negative or useless characteristics, and 
vice versa. 

During the past thirty years the principles of 
heredity have come to be quite well understood. How¬ 
ever, the possibilities of application of these prin¬ 
ciples in human affairs remain largely to be realized. 
As noted above, we have not even passed the con- 
tin,;«ncy of developing a strictly scientific technique 
for the production of valuable hybrid varieties. The 
unealculating, extemsive methods of hybridization em¬ 
ployed by the Burbanks of all time, to such an extent 
appropriately deplored by scientists, yet in practical 
results quite successful, may even in this advanced 
day still remain the irreducible expediency. Since 
we thus far probably have nothing better in technique 
to propose, our animadversions might very well be 
limited to censuring them for failure adequately to 
record the kinds of crossings and the resulting frus¬ 
trations and successes. Among the most manifest and 
importunate requisites of practical biology to-day are 
great, adequately supported, continuous and per- 
spioaciously conducted projects in hybridization 
among the respective varieties of the higher animeJlfl 
and plants. The prospects are that progress woul4 
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be olotely analogous with that of chemistry. How¬ 
ever, the knowledge of heredity and the casual ac* 
oomplishments in hybridity already realized would 
probably make attainments considerably more rapid. 

Mutations (neo-Darwinian variations) range from 
the ordinarily imperceptible, though possibly quite 
potential under circumstances of hybridism, to those 
of considerable magnitude. They are of multifarious, 
chance kinds and utterly without objective. Each new 
mutant gene in practically any group of higher plants 
or animals proportionately greatly augments the prob¬ 
abilities of supervenient hybrid emergents. These, 
in turn, are as much fortuitous sorts and without di¬ 
rection, or objective, as the mutants themselves. 

Wheeler states “that there is not on the ijlanet a 
single animal or plant that does not live as a mem¬ 
ber of some biocenose.” It is likewise probably true 
that there is no single bisexually reproducing animal 
or plant which is not in some essential features a 
supervenient emergent of hybrid syntheses. Hybrid- 
ity has probably been the efficient, ultimate agency 
by which the mutant characteristics of all varieties 
and races of bisexually reproducing organisms, in¬ 
cluding man, have attained whatever casual, eventual 
grade of supervenient emergency they may have 
severally occupied, wbether they were among the pre¬ 
ponderant legions below the point of ability to sur¬ 
vive, those in the situation of being merely tolerated, 
or the comparatively small numbers which appear to 
have been reasonably well adjusted. 

Natural selection creates nothing; it is strange that 
anybody ever misunderstood or misstated Darwin to 
the effect that it does. Mutations and hybridity fur¬ 
nish the materials, mainly, perhaps among the higher 


organisms wholly, in the form of supervenient indi¬ 
vidual hybrid and bioocnose emergences of fortuitous 
kinds and without objectivity or direction. The vast 
majority perish, some linger awhile, others are suf¬ 
fered, while presumably relatively few are fairly well 
adapted to the dynamic, intra- and interpermeating 
complexes of the environment; which encompassing 
complexes are, in turn and in their aspects, as much 
supervenient emergences os are the intra- and inter¬ 
penetrating organisms and societies they environ. 
Here, then, are the exclusive field and materials in 
and on which it is considered that natural selection 
operates. 

We are probably not yet in the position, certainly 
it is not intended in this paper, to estimate the share, 
if any, that should be allotted to hjdjrid emergence as 
here defined, in the consideration of the causes of 
evolution. Bateson^s challenge apparently still stands 
unanswered, at least experimentally; no one has yet 
demonstrated, either through hybridism or by any 
other means, a method by which progeny may be de¬ 
rived which are fertile among themselves yet which 
do not produce fertile offspring when mated back 
to the original stock. 

We are still in a morass, it may as well be ad¬ 
mitted, with regard to the ultimate problems of 
evolution. Ilowever, de Vriesian mutations (neo- 
Darwinian variations)—possibly irradiation-induced 
mutations, hybrid emergence (emergent evolution) 
and natural selection constitute features of a rough 
path, a sort of crude track through the jungle, 
beaten by Darwin’s seven-league boots, that may soon 
open into somewhat of an upland clearing from which 
a further reconnaissance may be made. 


BIBLIOCHRESIS: THE PILOT OF RESEARCH 

By ProfesBor WILLIAM A. HAMOR and Dr. LAWRENCE W. BASS 

THE MELLON INSTITUTE OF INDUSTaiAL EE8KAECH 


Whereby the sedulous worker 
His laboratory course does steer. 

Bibuoohresis, the scientific use of literature, has 
the pilotage of all scientific investigation. It has, in 
fact, the same relation to research as the latter has to 
management; it is the intelligence service of all 
orderly inquiry, the preparational agent of factual 
determination, the guide of experimental trial in 
eliminating chance, in the whole realm of science. 

To be scientific, an investigation of any type must 
he made methodically—condition that requires, 
primarily, that all seientiflo research be conducted in 
Ihe li^t of recorded experience. This requirement 
appUes to the exeteise of the historical and analytic 


procedures of investigation as well as to the employ¬ 
ment of the experimental method, whoso use, whether 
for confirmation or for original work, rests upon 
prior knowledge and art, f.e., accepted practice. 

Bibliochresis, then, is the most indispensable tool in 
laying the foundation for scientific research. Since 
it enables the qualified worker to find the experience 
of his predecessors, as recorded in the literature, it 
confers upon him either the power to predict the 
results of effort—this is the outcome if the recorded 
information is evidently factual, t.c., definite and 
confirmed—or the ability to plan further research on 
the same or an analogous topic. Reference is had 
throughout this communication to the proper use of 
the results of bibliochretic study and not to the inoor- 
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reot employment thereof in the place of indicated 
experimental investigation. Bibliochresis is never a 
substitute for needed laboratory research. 

The collection of recorded experience—the function 
of bibliochresis—is plainly the provision of data for 
facilitating scientihc decision and for projecting 
research. The factual information thus acquired is 
the groundwork for the comparison and measurement 
that compose analytic research; it is also the founda¬ 
tion for gaining the new ideas that characterize in¬ 
vention and discovery. Continued progress in science 
became possible only when the development of the 
art of printing enabled investigators to make use of 
the recorded observations of other scientists. 

The necessity for a literature search os a prelude 
to experimental investigation, either disinterested or 
industrial, has long been an axiom of the scientific 
professions. The importance of this first step has 
often been stressed, but rather as a policy of peda¬ 
gogical value than as a defense of the procedure. 
Laments at the increasing volume of scientific litera¬ 
ture have become hackneyed, demands for more cfiBi- 
cient abstracts and reviews have become strident, but 
these various voices have not been raised against the 
value of an intimate knowledge of previous researches 
in a given field. 

The wastefulness of needless repetition of experi¬ 
ments already described in the literature and tlie con¬ 
comitant inefSeiency that allows pertinent experimen¬ 
tal findings to remain buried in the library were 
deplored in a recent editorial in Nature.^ The Engi¬ 
neering and Mining Journal,^ aroused by this article, 
questioned vigorously the advantages of a literature 
search as a preliminary to experimental investigation, 
particularly when a novel technical achievement is 
the goal. Metals and Alloys/ a welcome new period¬ 
ical, has no less firmly taken its stand beside Nature, 

Of the men best qualified to analyze the factors that 
lead to high scientific attainment—research directors, 
personnel managers, experienced investigators, tech¬ 
nical editors, educationists—few will deny the neces¬ 
sity of library studies as a discipline for the self- 
conceit of the rcsearchful mind. The scientific socie¬ 
ties and organizations and the philanthropic agencies 
for the advancement of science have been unanimous 
in recommending increased use of existing facilities 
and concerted effort to improve the technical libraries 
throughout the world. Very recently on officer of 
the National Research Council has expressed the view 
that there should be a good working library of science 
in each educational and industrial center. Such a 
library would require an initial outlay of at least 

i Nature, 122: W3, 1928. 

*Sng, Min, 128: 883, 1989. 

^Meiale and Moya, 1: 197, 1929, 


thirty thousand dollars and a mmimal nual axpen* 
diture of one thousand dollars thereafter. 

The opinion of these authorities ooneerning the 
value of bibliochretic work and opportunities is con¬ 
firmed by several facts. 

(1) Bibliochresis occupies a prominent place in the 
curricula of research ti'aining schools. For examplo^ 
a number of universities are now giving courses in 
chemical bibliography. Among the text-books deal¬ 
ing with the subject wholly or in part should be men¬ 
tioned “The Literature of Chemistry,*' by Crane and 
Patterson; “Chemical Publications," by Mellon, and 
“Introduction to Organic Research,” by Reid. 
“Medical bibliography” is another pedagogic innova¬ 
tion. 

(2) There is a constantly increasing demand in 
industrial laboratories for chemical bibliographers, 
other scientific literary specialists and chemical econo¬ 
mists. 

(3) The recognition of the need for bibliographic 
material in compact form is shown by the demand 
for indexes to the literature, as evidenced by the 
large number of orders received by their publishers. 

(4) Satisfactory incomes, considering everything, 
are enjoyed by a number of practicing bibliographers 
who specialke in preparing, for stipulated fees, seleet 
bibliographies and also reviews of the journal and 
patent literature. 

(5) Many men have been found to be unsatisfac¬ 
tory in industrial research because of their lack of 
knowledge of elementary bibliochretic procedure* 
How often in our personnel work we have seen the 
criticism of a referee of a candidate to the effect that 
the latter “was not able to work with ease and interest 
in literature searches” or “was replaced by a better 
man because he could not be depended on to make a 
thorough survey of the literature.” 

(6) ^Systematic bibliochresis is the means of eiitab- 
lis^ing authority and originality, in science as wdl 
as in history and jurisprudence. 

In discussing the subject of bibliograpbic studioa 
from a broad point of view, several varying require¬ 
ments must be taken into consideration. The type 
of literature survey best suited to any given problem 
must be decided, of course, in each particular caaa» 
There is, so to speak, a law of diminishing returns 
for library work. The handbooks, monographs axi4 
other reference manuals give a maximum of informa¬ 
tion in a minimum of time. When the search is pto- 
jected into the original literature, the information to 
be obtained tends to become more and more diffuse sa 
the quest is made more thoroiigh. “Bibliography ill 
as complicated as anatomy, as intricate as 
OB certain as history and as interesting aa Ufa 
IS the view of a great me^ioal odoeaftol^ 



SCIENCS 


877 


BibMoohretie listM md indfizefe are often prepared 
general agendee for the promotion and encourage¬ 
ment of research. All adminiatration of the proper 
type must rest on factual information, and hence any 
methods that facilitate the location of facts are ahort- 
outs to sound management. In providing these in¬ 
dexes, which are of great value as starting-points for 
bibliochretic studies, such organizations are perform¬ 
ing an important service, particularJy because it is 
becoming increasingly diiHoult to arrange for the pub¬ 
lication of material of this kind through the scientific 
press. 

Among the most valuable bibliographies, or classi¬ 
fied reference lists of literature, should be mentioned 
those of C. J. West, of the National Research Council. 
His “Bibliography of Bibliographies on Chemistry 
and Chemical Technology,” prepared in collaboration 
with D. D. Berolzheimer, and “Bibliography of Pulp 
and Paper-Making” are examples of some of the 
important contributions he has made to the classifica¬ 
tion of ultimate sources of knowledge. E. H. McClel¬ 
land, head of the technology department of the 
Carnegie Library of Pittsburgh, has produced several 
bibliographies, especially in the realms of ferrous 
metallurgy and fuel economy, that are classical in 
their accurate scope. At one time the Smithsonian 
Institution subsidized the publication of quite a few 
bibliographies; in chemistry the original aim was to 
index all the books and periodicals and also the 
special literature of the elements and of certain 
important compounds. 

Noteworthy examples of bibUoohretic studies, or 
critical indexes of the literature, as they might be 
termed, arc found among the monographs sponsored 
by various technical organizations, such as those of 
the American Chemical Society. These books give 
not only comprehensive lists of references to the 
original literature, but the author in each cose, 
usually a dean of the investigators in his field, unifies 
and summarizes impartially the experimental contri¬ 
butions that have been made. The constantly in¬ 
creasing cost of publication and the lack of space due 
to this factor os well as to the large number of papers 
that come before almost every editor for consideration 
have led to the existing preference for select bibli¬ 
ographies. These condensed indexes also save the 
time and serve the needs of the average reader. 

There is considerable difference in many casca 
betwemi the character of the library work appropriate 
for academic and that for industrial research. In the 
fl^d of pure scienoe, searching literature studies are 
loade more or leas as a matter of course. Such work 
H k the most part carried out in universities or 
with good bibliographic facilities 
more deliberate an atmosphere 


than that in an industrial laboratory. There is 
usually a professor or research director to plan the 
investigation, which is generally for a thesis. The 
problem selected must be reasonably fn^c from over¬ 
lapping studios in order that the junior author may 
be assured of a research publication; he is supposed 
to publish a paper to fulfil all the requirements for 
his degree, or, at least, he is eager to be able to 
treasure reprints of an addition to his short list of 
papers. In either case, the disappointments aroused 
by finding that his efforts have been dissipated on 
something already worked out is not to be taken 
lightly by those who are training our youth for enthu¬ 
siastic scientific careers. Then, too, his own efforts 
to make use of the library are not to be overlooked. 
An exhaustive bibliography is an essential part of his 
thesis (and it is to be regretted that more theses, with 
their extended bibliographic studies, are not available 
for general use). In his conversations with fellow 
students he incites them to destroy the historical back¬ 
ground of his work. Finally, when the completed 
article is submitted to a journal, a board of editors 
jealously guard against the duplication of a previous 
publication. It must be remembered also that the 
literature pertinent to a problem in pure science is 
likely to be more easily located than in the ease of 
an industrial project. In spite of all these precau¬ 
tions, unwitting duplication of results is not unknown. 

The bibliographic problems of the industrial re¬ 
search man are much more complicated. He is ex¬ 
pected to use his time to the best advantage. He 
must work in libraries that, us a rule, are not so 
thoroughly stocked as those of the universities, 
although this condition is being improved markedly. 
The literature of industriai science is more difficult 
to follow: the journals for both the technical and 
pure science publications must be examined; the 
patent literature must be much more carefully 
searched than in the case of pure science research; 
the publications of most interest to him will often 
contain veiled meanings, and finally, the things for 
wliich he is searching may have been done but never 
published. This last possibility is of the greatest 
importance in connection with supposedly patentable 
processes and products. 

There are, it is true, some scientists in both pure 
and applied research who have been eminently suc¬ 
cessful in spite of the fact that they have purposely 
refrained from systematic use of the existing litera¬ 
ture. They ore usually of the genius type, rneu of 
great originality and resourcefulness, who would have 
achieved fame in any field. A noted scientist comes 
to mind—a heroic figure, inspired, intrepid, a veri¬ 
table hob of researdh, yet withal a kindly philosopher 
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whose personal charms have endeared him to two 
g;enerations of students. His views are that a me¬ 
thodical^ mechanical bibliochretic survey cramps bis 
imagination, that it often turns him from profitable 
paths of research, that he has never been able to 
duplicate exactly any one^s results and, finally, that 
to him the never-ending joy in scientific work is in 
finding something he did not know before, even 
though it might have boon found previously by many 
other workers. Few of us can attiiin to his heights. 
As time goes on and the various fields become more 
and more thoroughly worked over, genius will find 
it increasingly difficult to assert itself. 

It seems to us that the attitude of mind of the 
man who can achieve continuous research success 
without using the literature systematically is sus¬ 
ceptible to further analysis. He has a profound 
knowledge of his specialty and he keeps in touch 
with current progress, although in a desultory 
fashion. His self-confidence is maintained by his 
achievements as well as by his grasp of the field. He 
con therefore plan new work by visualization with 
reuBoliable accuracy. Self-satisfaction with his pro¬ 
cedure comes to him through his success. 

All of us sympathize witli this attitude, but it is 
more than questionable whether it should be encour¬ 
aged as a matter of general practice. The position 
of tlie scientist in the world has changed; he is no 
longer an unimportant person following the vagaries 
of researchful imagination, but an important factor 
in the economic life of a country. Neither industrial 
laboratories nor research institutions would subscribe 
to the view that a scientist has fulfilled his duty if he 
gratifies his personal curiosity by rediscovering old 
facts merely biHjause he has been too unsystematic to 
search the literature. 

An aspect of bibliochresis seldom emphasized is 
that, in the hands of a specialist endowed with 
imagination, trends in research can be analyzed and 
forecasts can be made with a reasonable degree of 
probability. The worker can avoid fields in which, 
from a survey of the literature, it appears that too 
ma/iy groups of workers are engaged to give promise 
of marked success if he starts in, far behind, to catch 
up with the others. On the other hand, a particularly 
keen man can sometimes perceive an important goal 
which the mass of workers have been too preoccupied 
to see. 


The scientist, soomer of riohes though he may be, 
almost invariably has a certain respect for the acumen 
and enterprise of the successful business man. The 
world of affairs, on the other hand, although some¬ 
what awed by the researcher, usually regards him as 
impractical. It is somewhat paradoxical that the 
great strides made in business practices during the 
present generation are in large measure due to the 
introduction of the scientific method into manageinen- 
tal procedure. Library research has played an im¬ 
portant part in all such changes. 

Nor has scientific management been neglected by 
the industries based on science. Before the war there 
were few persons who could qualify, for example, as 
chemical economists, but in this respect other fields 
of management were no further advanced. Now we 
find in every branch of industry economic surveys 
of unsurpassed excellence, and the tcclmique of col¬ 
lecting and analyzing such important data is advanc¬ 
ing continuously. 

Organization is characteristic of the age. All 
human activities are becoming more and more a mat¬ 
ter of coordinated regulation. The dietetically chosen 
food we buy on a budget plan from a chain store 
has been systematically approved by city, state and 
national health officers; it has been distributed, with 
or without intermediaries, to the retailer according 
to his calculated sales volume by the manufacturer, 
who has prepared its reception by scientifically 
executed advertising; it has been transported over 
railroads whose interrelations are controlled by gov¬ 
ernmental regulation based on economic reasoning; 
the raw materials were selected by moans of stand¬ 
ardized tests; even the ultimate producers are now 
being more and more firmly knit together by the 
economic necessity for management on scientific 
principles. 

The same spirit of organization hovers over the 
resuirch laboratory, which creates such products. 
The haphazard methods of the inventor will experi¬ 
ence increasing difficulty in competing with organised 
research, both in pure and applied science. As the 
literature increases, more and more critical studies 
will be required, and still larger research units will 
be obliged to correlate their efforts to avoid duplica¬ 
tion. It is not the time to urge leas use of the library, 
but to encourage research workers to follow the 
literature as never before. 


OBITUARY 

STEPHEN ALFRED FORBES*—A TRIBUTE wife, which occurred on January 24. Despite his 
On March 13 Professor Stephen Alfred Forbes eighty-six years, Dr. Forbes was active until within a 
passed away at Urbana, Illinois, after a brief illness, few days of the end and at the time was the oldest 
His end was no doubt hastened by the death of his servant of the state of Illinois, which he had served 
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in varied oapaoitiee for some sixty yeare. In his life¬ 
time he hod done distinguished work as a soldier, 
teacher, administrator and researcher such as to com- 
mand recognition not only at home but also in scien- 
tide circles in this country and abroad as well. 

Stephen Alfred Forbes was bom on a farm in 
Stevenson County, Illinois, on May 29,1844. He was 
of Scottish ancestry, his forbears having come to 
America before 1660 and his greatgrandfather having 
been a soldier in the Kevolutionary War. When the 
Civil War broke out he, then a lad of seventeen, en¬ 
listed in September, 1861, in the Seventh Illinois Cav¬ 
alry Os a private and was promoted rapidly until 
made a captain at twenty years of age. While carry¬ 
ing dispatches in 1862 he was captured and sptmt 
four months in prison. After a three months* hos¬ 
pital term recuperating from the illness acquired in 
prison ho rejoined his command and served to the end 
of the war. It was a source of great delight to hoar 
the Btor>' of tliose days when on rare occasions he 
could be })erfiunde(l to relate to younger friends some 
of his experiences in the field. 

Dr. Forbeses interest in nature was no doubt innate 
but was stimulated in early life by the contact with 
woods and wild life along Silver Creek, a beautiful 
stream near his home. The opportunity for formal 
education was not given there at that time, and the 
death of his father when he was only ten years old 
threw added difficulties in his way so that he enjoyed 
but a brief period of study at Beloit Academy. How¬ 
ever, in his early years he was enamored of languages, 
and by private study h<j had learned to read French, 
Spanish and Italian before the war broke out. Ho 
took up the study of Greek while in prison. 

At the close of the war his mind turned at once to 
education and he emtered immediately on study at 
Rush Medical College, where he almost completed the 
course in medicine. But a change of plans led him 
to teach school in southern Illinois. His own studies 
in natural history ardently pursued at the same time 
led in 1870 to the publication of his first scientific 
articles in the American Entomologist and Botanist. 

Through the attention attracted by these articles 
Forbes was named in 1872 curator of the Museum of 
the State Natural History Society at Normal, Illinois, 
the seat of the then most prominent educational insti¬ 
tution in the state. Three years later he was ap¬ 
pointed instructor in zoology at the normal school. 
In 1877, when the present State Museum was estab¬ 
lished at Springfield, the Normal Museum, which bad 
become the property of the state, was made the Illi¬ 
nois State Laboratory of Natural History, and 
Forbes was appointed its director. In 1884 he was 
aiUed to IJrbana as head of the department of zool- 
OljFy and entomology in the young and rapidly devel¬ 


oping state university. The State Laboratory of Nat¬ 
ural History was transferred by legislative enactment 
to the University of Illinois, and he remained director 
until in 1917, with a revision of the state code, it be¬ 
came the Illinois Natural History Survey and he was 
appointed its chief. This position he held at the time 
of his death. He was also state entomologist from 
1882 to 1917, when the position 'was merged in the 
survey. Under his hands the work grew in volume 
and powder until at present it has u staff of fourteen 
ponnanent workers and numerous other helpers. 

Though carrying large extra time-consuming re¬ 
sponsibilities in these state positions he dLscharged 
oduc,ational duties in the university of major impor¬ 
tance. From 1884 to 1909 he was in charge of both 
entomology and zoology, and after that head of the 
department of entomology alone until his retirement 
as emeritus professor in 1021. He sensed also as 
dean of the College of Science from 1888 to 1905, 
and until his retirement wfis retained by the univer¬ 
sity senate fis chairman of the important committee 
on university educational policy. He brought about 
the introduction of natural history into Illinois 
schools and of laboratory study in its secondary 
school curriculum. 

Despite these heavy official duties, he found time to 
answer special calls for public service in other direc¬ 
tions. At the time of the Chicago Exposition in 1893 
he prepared an extensive exhibit of the natural his¬ 
tory of Illinois, he served as director of the aquarium 
and exhibit of the U. S. Fish Commission, and as 
chairman organized the National Congress of Zoolo¬ 
gists held ill connection with the exposition. Locally, 
his influence was steadily exercised in behalf of sig¬ 
nificant movements. Chief among these ranks the es¬ 
tablishment of the Champaign County Tuberculosis 
Sanatorium, a movement organized and despite seri¬ 
ous obstacles carried to a successful outcome under 
his leadership. Only two years ago the Urbana Asso¬ 
ciation of Commerce had presented him with a special 
testimonial recognition of long, faithful and bril¬ 
liant public service.** 

It would be impossible to enumerate here all the 
civic and scientific organizations at home and abroad 
in which he held membership or those which had be¬ 
stowed upon him honorary membership. He joined 
the American Association early, having been secretary 
of the section on zoology in 1883, and was also for 
many years a member and officer of the leading ento- 
mologioal societies. He was a charter member of the 
IlUnoig Academy of Science, which had already 
planned to pay him special honor at the coming meet¬ 
ing to be held in Urbana, May 2. The National Acad¬ 
emy of Sciences and the American Philosophical So¬ 
ciety had also elected him to membership. A more 
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T^ecent honor was his selection in 1328 as an honorary 
member of the Fourth International Congress of En¬ 
tomologists. Among academic honors may be re¬ 
corded his election to Phi Beta Kappa and Sigma Xi. 

Since retiring from active participation in the work 
of the university, Dr. Forbes has devoted his attention 
exclusively to the State Natural History Survey and 
has built up an organization which ia widely recog¬ 
nized for its scientific work. The outstanding feature 
of the work of the survey has been a study of the bio¬ 
logical resources of the state. While still teaching he 
directed an important series of theses on the fresh¬ 
water organisms to furnish a basis for the accurate 
determination of the forms present in Illinois. He 
himself contributed two magnificent volumes on the 
fishes of the state, as well as a host of other contribu¬ 
tions in the form of reports and discussions of the 
fauna of Illinois rivers. In fact, his chief work was 
the elaboration of those relations between organisms 
and the environment which constitute the basis of 
the new and rapidly growing field of ecology. In co¬ 
operation with his assistants in the Natural History 
Survey, extensive studies were made of the aquatic 
organisms of the Illinois River and to him we owe an 
accurate picture of the changes produced in that 
stream by the construction, of the Chicago drainage 
canal and the diversion of the current of the Chicago 
River into tlio basin of the Illinois River. Because of 
his work the Illinois River haa been declared the best- 
known stream in the world. 

The scientific work of Professor Forbes was diverse 
in character and conspicuous in all its varied aspects. 
His publications, which number more than five hun¬ 
dred, cover topics in entomology, ornithology, ichthy¬ 
ology, limnology, ecology and other phases of biology. 
In many directions ho opened up new lines of work 
and nowhere did he handle his subject in mere routine 
fashion. The generally high character of his writing 
was early recognized, and in 1886 the Soci4t6 d^Ac- 
olimatation de France awarded him its premier 
medal for his scientific publications. His series of 
eighteen entomological reports contains an immense 
volume of carefully amassed data regarding the in¬ 
sects of Illinois in their relation to the welfare of the 
state and includes also extensive studies on methods 
of combating their attacks which have served to pro¬ 
tect the agricultural interests of the state and to profit 
its workers. Wlnle directly useful in a practical way, 
these reports have embraced also much work of high 
scientific value. He will always be looked upon as the 
first and the leading worker in America on aquatic 
biology. When he started on his studies of fresh¬ 
water organisms the inland waters of our country 
were practically unknown. He was the first man to 
write on the fauna of the Great Lakes, and to con¬ 
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tribute to a knowledge of the food of fishes, a fundAf 
mental piece of work for the proper understandmg 
of the factors concerned in solving questions that are 
involved in the preservation of our commercial fish¬ 
eries. 

Starting at an early date with studies on the food 
of birds, Dr. Forbes conducted for many years obser¬ 
vations on the bird life of Illinois, so well planned 
and executed that the survey has given an accurate 
conception not merely of the species occurring in the 
state, but also of their frequency and exact distribu¬ 
tion, which together form a basis for a conception of 
their true value to agriculture and in the conservation 
of natural resources also. 

The career of Dr. Forbes was unique in several 
wa 3 rs. First of all he had enjoyed very little formal 
education. Unaided he gained command of languages 
to on extent very unusual in his day and age. He 
never received a bachelor^s degree, and yet Indiana 
University, under the leadership of David Starr Jor¬ 
dan, granted him the Ph.D. degree on examination 
and the presentation of a thesis. While teaching he 
carried on studies in natural history, which were in¬ 
dependently developed not merely in a single field but 
in several to an extent that made men speak of him 
as the first economic entomologist in America, as the 
leader in the study of aquatic biology eud as tbo 
founder of the science of ecology. He was not only 
a pioneer in these and other fields, but one whose 
pioneer work laid out intuitively the roads to be fol¬ 
lowed in future cultivation of those fields. Finally, 
it was no chance matter that though a pioneer in 
many new fields he never dropped back as the field 
opened up and the workers became many. He was 
always at work and his mind was strong enough and 
clear enough to grow pari passu with the growth of 
the field, so that in later days he still led the workers 
engaged there. He maintained his alertness and men- 
ta’ vigor to the last. 

In all his writings he manifested a beauty of style 
that made them unusually appealing, an accuracy of 
statement that gave them reliability and a keenneea 
of analysis that stimulated the reader and student to 
mark out his own research along productive lihoti. 
He ranks not only as the greatest of Illinois natnral- 
iata, but among the few leading students of natural 
history which our country has produced. 

Personally, Dr. Forbes was a man six feet in 
height, of powerful build, and he walked with a flnfi 
military bearing. His speech was quiet and unas¬ 
suming, his voice clear and pleasant. Before an audi¬ 
ence he appeared at ease, and without effort apoki 
with power enough to reach and hold tb$ larg^t 
group in interested attention. While an inde£a%^^ 
worker, he still had many general iotere# & liBe f^y 
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found tune to be the president of the first golf club 
ocifonbsed at the university. Later in life driving an 
automobile vrae hie favorite pastimot and he often 
ohuckled at a comment on his arrest for speeding on 
his eightieth birthday. He was married in 1873 to 
Clara Shaw Gaston, whose death only a few weeks 
ago was a heavy blow to him. His son, Dr. £. B. 


Forbes, of State College, Pennsylvania, has already 
achieved distinction in science. Three daughters also 
survive, Mrs. B. R. Herring, of Chicago; Mrs. F. W. 
Scott, of Boston, and Mias Winifred Forbes, of 
Berkeley, California. 

Henry B. Ward 

University or Illinois 


SCIENTIFIC EVENTS 


THE UNIVERSITY FILM FOUNDATION OF 
HARVARD UNIVERSITY 

There has been established at Cambridge a Uni¬ 
versity Film Foundation, by the aid of a gift made 
last fall by Mr. John D. Rockefeller, Jr. The foun¬ 
dation is able to make completely both silent and talk¬ 
ing films in their plant. A sound-proof studio has 
been installed, and in connection with it a complete 
Boimd-on-film recording equipment, loaned to them by 
the R. C. A. Photophone. The studio could serve as a 
center for radio broadcasting, since the acoustic 
treatment it has received fits it for this purpose. 

In addition, the foundation is installing a disc- 
recording machine which will be employed for trans¬ 
ferring the 30und-on-film to discs, so that the films 
will be available with both methods. This machine 
can be used for making phonograph records and 
records for broadcasting. 

A well-equipped laboratory has been built for de¬ 
veloping and printing the films, both standard-width 
and 16-milliineter size. Mr. Rockefeller’s gift has 
also enabled the provision of more adequate work¬ 
ing quarters, editorial rooms and offices for the staff. 

During the past six months the foundation has 
nearly doubled ite staff, which now numbers more 
than twenty persons. In addition to a personnel with 
college background, specially trained for production 
and editorial work, the foundation has specialists, 
such as a sound-engineer, projectionists and a lab¬ 
oratory man. 

With this staff and equipment the foundation 
stands in a position where it can apply modern in¬ 
ventions and technical processes to educational meth¬ 
ods. Already, with its previous limited facilities, the 
foundation has made a large number of educational 
films in a number of fields. By last September, after 
one year of existence, the foundation had released 
twenty reels of films in the fields of geography, biol¬ 
ogy, anthropology and the fine arts. 

The foundation is about to start making a photo¬ 
graphic record of eminent professors and personali- 
connector with the university. This is in line 
thw work on the Harvard Film, a general de- 
in^ film of the university which they oompleted 
film was, however, silent, and the 


new films will be talking films. It is planned not 
only to record the professors’ speaking, but also to 
show them illustrating their experiments and making 
demonstrations of scientific materials. A talking film 
on Massachusetts history, with Professor Albert 
Bushneli Hart depicting the development of the com¬ 
monwealth, is now all but completed. 

THE U- S. PUBLIC HEALTH SERVICE 

A BILL for the reorganization of the U. S. Public 
Health Service has passed both lie uses of Congress 
and now goes to the President. Another bill has just 
been passed by the Senate, but has not yet been 
passed by the House, providing for the creation of a 
National Institute of Health, which would greatly ex¬ 
pand the facilities for health work by the U. 8. Pub¬ 
lic Health Service. A system of fellowships and pro¬ 
vision for accepting donations for special work, such 
as research work on cancer, is a part of this National 
Health Institute plan. 

Science Service reports tliat the Jones bill pro¬ 
vides for putting the federal health service on a basis 
which will make it one of the best public health ser¬ 
vices in the world. There will be more regularly 
commissioned public health officers and a better 
chance for a young man in the service to look for pro¬ 
motion. A number of those now under the civil ser¬ 
vice would be given cominLssions. The bill aims to 
put all the public health work of the government de¬ 
partments under one coordinated management as well 
as to increase the number and kind of commissioned 
public health officers. Among the provisions of the 
bill are: 

1. That whenever some branch of the government 
withes to carry on a public health activity, the Secretary 
of the Treasury shall detail officers and employees from 
the Public Health Service to cooperate and direct the 
work. 

2. Whenever special health problems should be studied 
and certain research or educational institutions have 
facilities for this study, the Surgeon-General may detail 
health officials and scientists from his staff to take up 
their quarters in such laboratories and work there. 

3. Or^ expansion of the Hygienic Laboratory in the 
District el Oolnmblh. 
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4. Gfoat increasos in personnel under certain eondd 
tiona. A total of fifty-five officers to be appointed by 
the President—medical, dental, sanitary engineers, phar¬ 
macist officers—and shall be credited with service in the 
Public Health Service and active commissioned service in 
the Army and the Navy. All officers and employees 
other than the commissioned officers in the service shall 
be appointed under the civil service. 

The new bill would put the Surgeon-General of the 
Public Health Service on u par financially with the 
Surgeon-General of the Army, increasing his pay to 
$9,700. 

CHEMISTRY AT THE SUMMER QUARTER 
OF THE OHIO STATE UNIVERSITY 

Thk department of cheniistT-y of The Ohio State 
University will offer a greatly enlarged opportunity 
for both graduate and undergraduate study during 
the summer quarter for 1930. The first term of the 
quarter will extend from June 16 to July 23, ami the 
second from July 24 to August 29. A student may 
register for either tonn or for the entire quarter. All 
courses will be presented which arc required of un¬ 
dergraduate students majoring in chemistry. Re¬ 
search work and most of the courses prerequisite to 
advanced degrees will be presented in the fields of 
analytical, inorganic, organic and jdiysieal chemistry. 

The following members of the faculty will be in 
residence: Profes.sors C. E. Boord (organic), W. E. 
Henderson (inorganic), H. L. Johnston (general and 
physical), Edward Mack (physical) and H. V. Moyer 
(analytical). In addition to these members of the 
regular staff, Professor Thomas Martin Lowry, pro¬ 
fessor of physical chemistry, University of Cam¬ 
bridge, England, and Profe.ssor Richard Allen Mor- 
t<)n, University of IJverpool, will be visiting pro¬ 
fessors in the department. 

Dr. Lowry^s work in the ficleis of dynamic isom¬ 
erism, valence and optical rotation is well known. 
He will offer a course on optical rotatory power (July 
1 to July 23), and one on the physical basis (mainly 
spcctriiscopic) of chemical theory (second term). 
During the second term, Dr. Morton will also pre¬ 
sent a course on photo-chemistry, in which he will out¬ 
line some of the newer advances in this field and at 
the same time he will di.scuss the recent wwk of E. 
G. C. Bniy, of the University of Liverpool, which has 
resulted in the fabrication of certain sugars phoio- 
synthetically. Tn addition, Dr. Morton will present 
a series of lectures in certain advanced fields of or¬ 
ganic chemi.stry. 

Of interest to all graduate students will be courses 
in chemistry on ^^Conduction of Electricity through 
Gases” and “The Application of Thermodynamics to 
Chemical Phenomena,” by Professor H. A. Wilson, 


of the Rice Institute, and on “Molecular Spectra,” by 
Professor W. W. Watson, of Yale University. 

All inquiries and communications with reference to 
the program should be sent to William Lloyd Evans, 
chairman of the department of chemistry, The Ohio 
State University, Columbus, Ohio. 

ENGINEERING PAGEANT 

D». Geouge Pierce IUkkr, of the department of 
drama of Yale University, wrote a pageant which was 
presented in the auditorium of Stevens Institute of 
Technology in Hoboken on the afternoon of April 5, 
as the main feature of the first day’s celebration of 
the Fiftieth Anniversary of the American Society of 
Mechanical Engineers. It was in this auditorium 
that the organization meeting of the American Society 
of Mechanical Engineers was held on April 7, 1880. 

This pageant of the progress of engineering was 
divided into three parts, entitled “The Beginnings,” 
the “Age of Steam” and the “Age of Electricity.” 
Momentary darkness was followed by motion pictures 
showing great open stretches of land and sky, and 
then the natural elements—wind, water, lightning, 
steam from craters. Neanderthal man, seeing the 
great forces, is awed. Need creates desire. Curiosity 
stirs imagination. These give rise to simple inven¬ 
tion by which man slightly controls a force in nature. 
Hero is shown the making of the first tools. At the 
end ajipears “Control,” a child, who uses the words 
of Carlyle: “Man is a tool-using animal, weak in 
himself and of small stature, feeblest of bipeds! 
Without tools he is nothing, with tools he is all.” 
The figure of “Control” develops from a child to a 
powerful man. 

The second part, the Age of Steam, showed the 
emergence of the mechanical engineer, and centers 
about Watt and bis invention and improvement of 
L. ^ steam engine. The third part introduced the Ago 
of Electricity. This section center around Faraday 
and Edison, Next ctmie the great inventions since 
1880, showing the stages from the earliest to the 
most modern autoraobilea, the modest house and to¬ 
day’s skyscraper, the steam engine of 1880 and the 
most recent locomotives, the turbine and the great 
steamships, wireless telegraphy, the airplane, the new 
engineer as an organizer of labor and distribution, 
radio and television. Then “Control,” full statured, 
sums up the significance of the inventions, saying, “1 
am the engineer. All of nature’s forees have been 
made my constant servants in attendance. I control, 
I convert. I do not create,” with the final statement;, 
the motif of tlie whole celebration, “What is not jRSfc, 
may be.” 
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SCIENTIFIC NOTES AND NEWS 


Th® Duddoll Medal of the Physical Society of 
London for 1930 has been awarded to Dr. A. A. 
Michelson, of the University of Chicago. This award 
is made annually to one who has contributed to the 
advancement of knowledge by the invention or design 
of scientific instruments or by the discovery of mate¬ 
rial used in their construction. 

Tub Cameron PriVie of the faculty of medicine of 
the University of Edinburgh for 1930 has been 
awarded conjointly to Dr. George R. Minot, physi¬ 
cian-in-chief to the Collis P. Huntington Memorial 
Hospital of Harvard ITniversity, and to Dr. William 
P. Murphy, assistant physician in the Peter Bent 
Brigham Hospital, for their work on the liver treat¬ 
ment of pernicious anemia. 

As a part of the fiftieth anniversary celebrations of 
the American Society of Mechanical Engineers a 
luncheon was given at Washington on April 8, at 
which medals were presented to Dr. C. K. Gratisky, 
president of the American Engineering Council; 
Loughmaii St. L. Penred, editor of The Engineer, 
Great Britain; Brigadier-General C. H. Mitchell, 
University of Toronto, Canada; Georges Claude, 
France; Dr. Ing. Conrad MatscUoss, Germany; Dr. 
Masuwo Kamo, Tokio Imperial University, Japan; 
Senator Luigi Luiggi, Italy; Professor Donato 
Gaminara, Uruguay; Professor Julio Garzon JS’ieto, 
Colombia; Hof rat Ing. Ludwig Erhard, Austria; 
Baron Gaston de Bethuiie, who received the medal 
on behalf of seven Belgian engineers; Professor D. 
Dresden, the Netherlands; Vilhelm F. A. Nordstrom, 
Sweden; Professor Aurel Stodola, Switzerland; Nor- 
berto Dominguez, Mexico; Dr, S. Spacek, Czecho¬ 
slovakia. The medals were presented by the uuv- 
baasadors or ministers representing the different 
countries, Julio Kilenya, portrait sculptor, designed 
the medal. It symbolizes tlie engineer and his past 
and presettt achievements. 

The Burroughs Medal of the John Burrouglis Me¬ 
morial Association has been awarded to Archibald 
Rutledge, a writer on nature subjects. Holders of 
the medal have been William Beebe, Ernest Thomp¬ 
son Seton, John Russell McCarthy and Frank M. 
Chapman. The award was presented by Dr. Clyde 
Fisher, president of the association. 

Dft. C. E. Hellmatb, associate curator of birds at 
Field Museum, Chicago, has been awarded the 
Megaud d'Aubusson Gold Medal by the Sooi^te Na- 
tionale d^Acclimatation de France, for his work on 
South American birds, Recently Dr. Hdlmayr was 


awarded the Brewster Medal by the American Or- 
nithologists’ Union. 

Thk doctorate of laws will be conferred by the Uni¬ 
versity of Edinburgh on Sir William Hardy, director 
of food investigation, Dei)artment of Scientific and 
Industrial Research; Sir David Wallace, consulting 
surgeon to the Royal Infirmary, Edinburgh; Pro¬ 
fessor W. W. Watts, professor of geology, Imperial 
College of Science, South Kensington, and Professor 
K. F. Wenckebach, emeritus professor of medicine, 
University of Vienna. 

Du. W. R. Bloor, biochemist of the University of 
Rochester, was elected president of the Federation of 
American Societies for Experimental Biology and re¬ 
elected president of the American Society of Biolog¬ 
ical Chemists at the recent meeting in Chicago. Dr. 
Frederick L. Gates, of the Kockefeller Institute and 
Harvard University, was chosen president of the 
American Society of Pathology; Dr. George Wallace, 
of the Bellevue Hospital, New York, was elected pres¬ 
ident of the American Society of Pharmacology and 
Experimental Therapeutics, and Dr. Walter J. Meek, 
of the University of Wisconsin, was reelected presi¬ 
dent of the American Physiological Society. 

Tue retirc?ment after a service of forty years is an¬ 
nounced of Dr. William M. Estcu, professor of bac¬ 
teriology at the Connecticut Agricultural College, at 
Storrs, effective September 1. 

Dh. Raymokd C. Parker, who has been connected 
with the cancer reseandi organization of the Univer¬ 
sity of Pennsylvania, joined the scientific staff of The 
Rockefeller Institute for Medical Research on March 
first. 

Dr. William A. Pbrlzweig, associate in medicine 
and chemist to the medical clinic in the Johns Hop¬ 
kins University, has been appointed professor of bio¬ 
chemistry in the Duke University School of Medicine, 
effective July 1, 1930. 

Dr. E. L. Hill has been appointed assistant pro¬ 
fessor of theoretical physics at the Universitj^ of Min¬ 
nesota. Ho will begin his work there in September. 

Dr, Louis Eiikenfj:ld, of Northwestom University, 
has been ajjpointed curator of organic and industrial 
chemistry in tJie Museum of Science and Industry, 
Chicago; Mr. Herman R. Eborle, of the Michigan Col¬ 
lege of Mining and Technology, has been appointed 
assistant curator of mining, and Mr. M. K. Hubbard, 
of the University of Chicago, has been appointed re¬ 
search associate in geology and geophysics. 

Da. H. Rossbachbb has been made superintendent 
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of manufacturing development at the Kearny, New 
Jersey, plant of the Western Electric Company. 

M. Rbn£ Baillaod, associate astronomer of the 
observatory at Marseilles, has been elected director 
of the observatory at Besanjon to succeed the late 
M. Lebeuf. 

R. E. IIeUjMXTnX), chief electrical engineer of the 
Westinghouse Electric and Manufacturing Company, 
has been elected a member of the board of directors 
of the German Institute of Electrical Engineers. 

A oonsuijTATive committee on cancer research, con¬ 
sisting of representatives of the University of Man¬ 
chester and of the Manchester Committee on Cancer, 
has been established. The research work will be con¬ 
ducted in the university laboratories, and will be di¬ 
rected by the comrmttee. Mr. C. C. Twort, M.D. 
(Aberdeen), who has been working imder the direc¬ 
tion of the Manchester Committee, has been a[>pointed 
director of the department of cancer research. 

The Board of Conservation and Natural Resources 
of the State of Illinois has asked a committee consist¬ 
ing of William Trelease, H. C. Cowles, C. M. Thomp¬ 
son and M. F. Walsh to recommend some one for 
appointment as chief of the Natural History Survey, 
the position held by the late Professor Stephen A. 
Forbes. Information about suitable candidates may 
be sent to any member of the committee, 

Db. W. J. Holla>id, director emeritus of the Car¬ 
negie Museum, Pittsburgh, has left for Mexico City 
to set up the ninth replica of diplodocus, first un¬ 
covered by a Carnegie Museum expedition thirty 
years ago. 

Dr. Remington Kellogg, assistant curator, division 
of mammals of the U. S. National Museum, sailed for 
Europe on March 24. He will spend two or three 
months in an examination of the fossil cetacean types 
in various European museuma. 

Me. M. W. Stirling, chief of the Bureau of Amer¬ 
ican Ethnology, has returned to Washington from 
Florida, where he excavated a large shell mound and 
a sand burial mound near Safety Harbor. A large 
amount of skeletal material was obtained, as well as 
a good collection of objects representative of the cul¬ 
ture of the period, 

Mb. N. N. Kusnetzov-Ugamski, of* Tashkent, 
Usbekistan, known for his studies of Hyincnoptera, 
haa moved to Samarkand, where be is working in the 
Research Institute of Meteorology and Hydrology. 
For the time being, hie entomological studies have 
been discontinued. 

Db. H. U. Sverdrup, professor at the Geophysical 


Institute of Bergen Museum, Norway, and researcli 
assomte of the Carnegie Institution of Washington^ 
arrived in Washington on March 1 to spend five Or itis 
months there assisting the Department of Terrestrial 
Magnetism of the Carnegie Institution in the revisions 
and interpretations of the oceanographic data ob¬ 
tained during Cruise VII of The Carnegie, On April 
8 Dr. Sverdrup will deliver an illustrated lecture at 
the Carnegie Institution of Washington on ^^Sorne 
Aspects of Oceanography.” 

Jjtt. E. O, Conklin, professor of biology at Prince¬ 
ton University, delivered a lecture on March 29 before 
the Royal Canadian Institute, on *‘Somc Present 
Problems of Evolution.” 

Da. Henbt B. Ward, professor of zoology at the 
University of Illinois, gave one of the De Lamar lec¬ 
tures at the School of Hygiene and Public Healtti of 
the Johns Hopkins University on April 1. The title 
of this lecture was “The Introduction and Spread of 
the Fish Tapeworm, Diphyllobothrium latum^ in the 
United States.” 

Db. Winthuop J. V. OsTBKHOUT, member of the 
Rockefeller Institute for Medical Research, New York 
City, will deliver the seventh Harvey Society Lecture 
at the New York Academy of Medicine, on Thursday 
evening, April 17. His subject will be “Electrical 
Phenomena in the Living Cell.” 

On March 29, Dr. Edgar L. Hewett, of Santa F4, 
New Mexico, lectured at Chapelle House, Denver, 
Colorado, on the Indians of the Southwest, with spe¬ 
cial reference to the ruins of ancient pueblos. 

Db. Geoege B. Cresset, professor of geology and 
geography at Shanghai College, China, gave a series 
of five lectures on the geography of China at Clark 
University commencing on March 91. Dr. Cressey is 
spending his sabbatical year as research associate at 
Harvard University and instructor at Clark Univer¬ 
sity. 

Db. Willum Mansfield Clark, professor of bio¬ 
logical chemistry at the Johns Hopkins Medical 
School, gave at the Harvard Medical School on April 
1 and 2 the Cutter Lecture on Preventive Medicine. 
The subject of his lecture, which was given in two 
parts, was ^Tteversible Oxidation-Reduction in Oiv 
ganic Systems.” 

Dk. j. Frenkel, professor of theoretical physics at 
the Polytechnical Institute at Leningrad, will leotore 
on “Wave Mechanics" at the University of Minnesota 
during the academic year 1930-31, He will also con* 
duct a seminar on problems in modem physios. 

On the occasion of the fiftieth onnivemzy of tbe 
foundation of the Ophthalmologioal Society jif lko 
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United Eiugdaaa^ on April the Bowman Leeture 
was given by Sir Arthur Keith. The lecture was en- 
titled '^The Genius of William Bowman.” 

Tkk American Geophysical Union will hold its 
eleventh annual meeting on May 1 and 2 at the Na¬ 
tional Academy-Research Council Building, Washing¬ 
ton, D. C. The sections of geodesy and meteorology 
will meet on the morning of May 1 and the sections 
of oceanography and volcanology in the afternoon. 
The sections of terrestrial magnetism and electricity 
and of seismology will meet on the morning of May 2 
and the general assembly of the union will be held in 
the afternoon. The section meetings will be preceded 
by short business sessions and will include reports on 
national, international or cooperative progress, as well 
as scientific papers in each field, except in the case 
of the section of seismology, the meeting of which 
will be for business purposes only, as a joint meeting 
for the presentation of scientific papers is planned 
with the eastern section of the Seismological Society 
of America at Washington on May 5 and C. Fol¬ 
lowing the bosinesB session of the general assembly 
to consider reports of officers, there will be a scientific 
session on ^‘Tho Utility of Geophysics” consisting of 
a series of six papers, one from each section of the 
union. 

The eleventh International Congress of Zoologists 
wiD be held at Padua from September 4 to 11, under 
the presidency of Professor Paolo Enriques. Excur¬ 
sions after the meeting to the valleys of Comacchio, 
Ferrara, Bologna and Ravenna are planned. 

Construction on the new building in Cambridge 
for the Biological Institute of Harvard University 
will begin shortly. Plans have not yet been com¬ 
pleted, but the Boston Evening Transcript states that 
it is eatpected that the building will contain no lecture 
"‘Ihalls, as those in the University Museum fulfil present 
needs. Instead, it will be devoted to laboratories, re¬ 
search rooms and administrative offices. The site, 
which has been definitely picked out, is the plot of 
ground across Divinity Avenue from the museum, a 
little to the east of Divinity Hall and the Semitic 
Museum. 

Teaohkbs CoLLEaE, Columbia University, receives 
$500,000 by the will of the late V. Everit Macy. 

The Medical School of Washington University, St 
Douis, has received from E. Arthur and Frank E. 
Ball, manufacturers, of Muncie, Indiana, a gift of 
$80,000 for research in hearing at the Oscar Johnson 

AociOBDDro to a press dispatoh, the House of Rep- 
jneiieHtativea has voted to eieate a Textile Foundation 


to spend and administer a fund of about $2,000,000 
for scientific and economic research in the textile and 
allied industries. The bill provides tliat the Textile 
Alliance, a corporation formed immediately after the 
war to protect the American textile indiLstry in the 
purchases of dyes, should pay to the new foundation 
about $2,000,000, which it was supposed to turn over 
to the government. Under the terms of the charter of 
of Textile Alliance, it was supposed to make no 
profits, but through its dealings immediately follow¬ 
ing the war, to prevent a demoralization of the dye 
market, it actually came out more than $2,000,000 to 
the good. The bill provides for a board of directors 
of the foundation, to be composed of the Secretary of 
Commerce, the Secretary of Agriculture and three in¬ 
dividuals familiar with the textile industry, to be ap¬ 
pointed by the President for terms of two, three and 
four years. The bill gives the directors wide powers 
in administering the fund, with the provision tliat an 
annual report be made to Congress. 

The new Institute for Cancer Research was opened 
at Villejuif, near Paris, on March 17, by M. Dou- 
mergue, President of the Republic. He was accom¬ 
panied by M. Marraud, Minister of Public Instruc¬ 
tion, and M. I)osir6 Ferry, Minister of Public Health. 
After tlie opening ceremony the President laid the 
foundation stone of the new hospital which is to be 
erected beside the institute. In an address on the 
work of the institution, M. Ferry said that the im¬ 
portance of a close liaison between the laboratory and 
tJie hospital could hardly bo overestimated. To the 
sufferers in hospital would come all the relief tliat lay 
in the power of the research worker, who in bis turn 
would be helped to fresh achievement by their prac¬ 
tical observations of the progress of the disease. The 
International Congress on Cancer opened at the now 
institute on March 18. 

The Royal Institute of Public Health, London, baa 
been called on to give up its present site in Russell 
Square. The lease extends over several more years, 
but the site is required for the University of London, 
and tlie London County Council has served notice that 
in order that road widening may be carried out the 
demolition of the institute building is required. After 
an extensive search of the surrounding district by 
Sir William Smith, the ftrincipal, the institute has 
acquired a site a short distance away, on which now 
buildings will be erected. The site acquired is one of 
the few remaining open spaces in London available 
for building purposes. It is the plot of land on the 
north side of Queen Square, with frontages to the 
square and to Guilford Street. The institute was 
founded in 1886, incorporated in 1892 and received 
royal recognition in 1897. Its headquarters were 
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eatablishcd in Russell Square in 1906. Hero labora¬ 
tories were oonstruoted for chemical, bacteriological 
and other research work. The courses of instruction 
given in these laboratories are recognized as qualify¬ 
ing medical practitioners for admission to the exami¬ 
nations for degrees and diplomas in public health of 
all the universities and medical corporations in the 
kingdom. 

Indications of extensive commercial research in 
Soviet Russia are shown, os reported in the U, S. 
Dailyf in large exports from the United States of 
various types of scientific, laboratory and profes¬ 
sional instruments and apparatus in 1929. Soviet 
Russia b(3Ciune the second most important market for 
this class of materials lost year, being exceeded only 
by Canada, which is the loading purchaser of Amer¬ 


ican scientific appliances. The shipments to Russia 
amounted to $400,816, and accounted for a large part 
of the 23 per cent, gain in the yearns exports of these 
commodities. The total shipments in this group, 
which is classified as “other scientific, laboratory and 
professional instruments and apparatus,” aggregated 
$4,344,640 during the year. The materials include 
scientific instruments for testing physical strength, 
materials and forces; chemical and physical appa¬ 
ratus, aeronautical, astronomical and bacteriological 
instruments; graphic recording, military and naval, 
meteorological appliances; microscopes, laboratory 
scales, thermometers, barometers, hygrometers, mag¬ 
nets, etc. The exports of these materials showed a 
gain also during the month of January, when ship¬ 
ments amounted to $344,763, an increase of 13 per 
cent, over the corresponding month of 1929. 


DISCUSSION 


A SACRIFICE TO PELE 

Down along the thinner borders of the lava over¬ 
flows from Kilauea, which four years ago surged out 
into the fern fore^sts and cut off some acres of them, 
where Pele’s glowing strands had floated round, 1 
noted last October that many of the tree fern stumps, 
somewhat pocketed in the light and fluffy lavas from 
one to three feet thick, spomed again to come to life. 
Could that be? 1 asked, and was told it was appar¬ 
ently BO. 

Then J looked over about an acre of the former 
fern forest, noting many of the stumps which seemed 
to send up the gnarled, irregular shoots, rather large 
for the time in which they had appeared, if grown 
from spores and prothalli. No soil seemed to have 
gathered over these shoots; their roots were imbedded 
deeply in the chaffy tops and remnants of the old 
stumps. No other plants or ferns of any kind what¬ 
ever were to be noted round about, although the 
rough, deeply furrowed lavas should have favored 
soil forming and the growth of prothalli. Without 
previous and continued observation of the stumps 
from the time of the flows and without the digging 
up of the stumps from beneath the lavas, it seemed 
necessary to consider the amazing explanation of sur¬ 
vival. Not knowing the forms of the fern forest very 
well, I can^t say which of the several species was 
couceniod, or how. 

Could a surging, fiery spray of thinning waves of 
basaltic lava of extreme liquidity, flowing rapidly 
about the fern trunks with their heavy mat of wet, 
insulating chaff, perhaps with accompanying torren¬ 
tial rain, cool quickly enough to leave strands of the 
fern stumps still alive? And then, with initial rootlet 
cell growth, could a stalk cell form, and life begin 


anew f This much is certain: the liquid lava tem¬ 
peratures, usually recorded ns from SCO® to 1,200®, 
would be nowhere near so high about the fern stumps 
while the free tops of the forest were cut down. 
There would also form about the chaffy outer moss a 
jacket of steam which would hold tlic lava away from 
the stems ns water from below made its escape. The 
trunks themselves and the fern forest floor would be 
further protected by a dust and ash coating precedent 
to the flow. The lava is very vesicular. 

Recently the subject of reforestation following dev¬ 
astating eruptions, especially at Krakatau and at 
Katmai, lias claimed some further attention. It has 
been found that the destruction of the original flora 
is not so extreme as earlier supjposed. Certainly, 
ferns do come up from beneath the ash when it is 
washed away by the rains. 


Yalb Univibsitt 


Q. R. WiELANi) 


BRANCHING HABITS OF THE HEVEA 
RUBBER TREE 

Mant tropical trees have specialized habits of 
branching, which may be viewed as adaptations to 
forest conditions. Darwin and many other writers 
have recognized that forest vegetation in the tropics 
must meet an intensive competition for apace and 
light. Chances of survival are greater for seedlings 
or saplings that can outgrow the surrounding vege¬ 
tation and reach the sunshine. The seedlings of 
Hevea are specially adapted to undergrowth condi¬ 
tions in tropical forests. 

Instead of beginning to branch near the ground^ 
as do the more spreading trees of temperate climates, 
the specialized tropical spedes send up at fl^nt a tidl, 
slender stalk, with branches only at the top. The 
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Central American rubber tree (Caatilla) forms tem¬ 
porary branches on the lower part of the trunk, dif¬ 
ferent from the permanent branches that appear 
later. Coffee, cacao and cotton arc other examples 
of plants that have specialized lateral branches, dif¬ 
ferent in structure and function from the uprights. 
In such cases the branches are said to be of two 
forms, or dimorphic. Several systems of dimorphic 
branching are known, though botanical text-books 
usually treat only of moiiopodial and sympodial sys¬ 
tems, which may or may not be connected w'ith 
dimorphism. The branch spocializatious undoubtedly 
sliould receive greater attention from morphologists 
than has yet been given.^ 

In the development of the Hevea tree two distinct 
growth periods or phases may be reoognizetl, as in 
the cacao (Theobroma) and the pataslite (Tribroma). 
The juvenile phase covers the growth of the primary 
upright, while brancliing signalizes the adult phase. 
The u])right is built of a long succession of inter- 
nodes whoso buds normally remain dormant, though 
able to replace a lost or damaged terminal bud. The 
upright develops by Hushes or spurts of growth, with 
each of the growth-sections ending in a clo.Hc-set 
cluster or whorl of leaves. Lower internodes of the 
growth-sections often arc four or five inches long, and 
sometimes six to nine inches, while the ijiternodes that 
produce the leaves in the terminal clusters are only 
a quarter or an eighth of an inch in length. The 
interrupted growth, suppi’essed buds and pronounced 
inequality of the internodes are specialized features. 

The adult phase of Hevea usually begins with a 
terminal whorl of branches, though not so definitely 
specialized as in Theobroma and Tribroma, which 
have regular numbers of branches in the whorls, five 
and three respectively. Also in the Ccara rubber 
tree (Manihot glmiovU), a relative of Hevea, the 
branches are regularly in threes. In Hevea, whorls 
of three, six and twelve branches occur, as well as 
intermediate and larger numbers of branches. Even 
where the branches of Hevea are not definitely clus¬ 
tered, the main stalk loses its predominance. Adult 
Hevea trees are essentially candelabrum-like, seldom 
showing any tendency to retain a strong central axis. 

The primary upright of Hevea usually attains ten 
to twelve feet, and often fifteen to twenty feet, before 
any branches are formed. Some of the trees fork at 
five or six feet from the ground, especially those that 
have been cut back or injured, while others form sev- 

1 ‘Dimorphic Branches in Tropical Crop Plants*. 
Cotton, Coffee, Cocao, the Central American Rubber 
Tree and the Banana/’ TJ. S. Department of Agricul¬ 
ture, B. P. I. Bulletin 198, 1911. '‘Branching and 
Flowering Habits of Cacae and Patashte,” Contribu- 
tlons from the U. S. National Herbarium, Voh 17, Part 
8, 1916. 


eral whorls of abortive branches before the perma¬ 
nent branches develop. Under forest conditions, 
branches that do not have upright or ascending posi¬ 
tions are not likely to be permaneut, but are over¬ 
shadowed and die. Border trees may develop rather 
large horizontal branches, but these become topheavy, 
twisted and diseased. The normal habit of the spe¬ 
cies is shown by the slender, few-branched forest 
trees, rather than by the more spreading open-grown 
trees. 

Propagation of Hevea from cuttings was reported 
by several experimenters iu the East Indies soon 
after the first introduction from Brazil, but efforts 
in recent years to root cuttings from mature trees 
are reported as complete failures. Readier rooting 
of cuttings by the first experimenters may be con¬ 
nected woth tlie fact that the lower section of the 
trunk has the power of producing adventitious roots, 
and only seedlings were available in the early years. 
Rooting above the crown has been observed at Chap¬ 
man Field, in southern Florida, in experiments w'here 
the level of the soil has been raised by top-dressing. 
The root swells in advance of the trunk, and may 
attain nearly twice the diameter, a few inches below 
the surface of the soil. The enlargement of the trunk 
at the base is an important feature us determining 
the extent of tapping surface accessible from the 
ground. 

Propagation from buds of high-yielding trees has 
been practiced i‘or several years in the East Indian 
rubber plantations, but the budded trees are reported 
to differ generally in having narrow cylindric trunks, 
not thickened at the base as in the normal trees. 
This behavior has been ascribed to incompatibility 
and great variation in the stocks, but may be a con- 
seciuence of specialization of the branches. The 
ability to regenerate uprights may be lacking in the 
lateral brandies of Hevea, os in those of Theobroma 
and Tribroma. The lateral branches of coffee and of 
the Central American rubber tree also fail to produce 
uprights, and are not of use for vegetative propaga¬ 
tion, aJtJjough sections of tlie uprights are readily 
rooted. 

Thus the specialized habits of branching in Hevea 
may throw light on cultural problems which hitherto 
have remained obscure. The commercial cultivation 
of Hevea did not begin till 1896 and has been con¬ 
fined largely to the East Indies. Recently it has 
been learned that Hevea can grow in southern Florida 
and is more tolerant of cold than many other tropical 
types. A Hevea tree has survived for nearly thirty 
years in an open-air planting at Palm Beach, and is 
still vigorous and healthy, though of small size. 

0. F. Cook 

Buebau or Plant Indubtey 
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WHAT IS CONTROL? 

Thb application of insecticides is now colled con¬ 
trol by the vast majority of entomologists, as is that 
of fungicides by practically all mycologists. Form¬ 
erly the medical terms, remedy, treatment and pre¬ 
ventive, prevailed. The writer has checked over more 
than a hundred of the most recent Experiment Station 
bulletins on insects and fungi and finds leas than 5 
per cent, of the writers using the latter terms in the 
place of the term control. 

The reason for the change was perhaps a reaction 
against the idea that remedies are, or should be, effcic- 
tive as eradicative measures. It became very evident 
that what could be accomplished was not a cure of 
the trouble, but only sufliciejit mitigation to make it 
possible to obtain a satisfactory crop, so the term 
control was introduced and has finally practically dis¬ 
placed the older terms. 

In a few of these publications, the term control is 
made to include the action of parasites and predators, 
just as in the days of Riley tliey were spoken of a.s 
natural romedies, as contrasted with artificial reme¬ 
dies. 

The term control carries the thought of definite 
conscious action of a rational being, something done 
by man for his own benefit. It may be indirect 
through a mechanism he has set up, but it is always 
something that carries out his will. According to the 
older thinking, certain actions of nature were also 
conceived a.s controlled by an intelligence who ordered 
everything for the benefit of man and of individual 
men, and thus we had natural remedies administered 
by tliis higher power who used parasites and pred¬ 
ators as his agents. Either the retention of this 
conception of nature, or more likely, the unthinking 
retention of this form of statement gives us now 
natural control. 

Contrasted with this is the use of the word un¬ 
controlled, which is almost universally expressive of 
the action of nature where a control by man is not 
exercised. Natural control is thus a contradiction of 
terms, because it is equivalent to non-eontrol, and 
should disappear from the literature of entomology. 

C. W. Woodworth 

OESTRUS FOLLOWING THE REMOVAL OF 
ONE OVARY 

Ih a recent number of ScucKCB^ it was pointed out 
by Nelson that a pregnant rat had copulated several 
times during the gestation period and that young 
were bom and suckled. After the lactation period 
oestrus again occurred but subsequent matings were 
infertile. These observations are interesting not only 

J W. 0. Nelson, BoiENce, 70: 453, November 8, 1929. 


from the standpoint of oeatrua during preipaaBey bujjfc 
also because in this case one ovary had bm 
viously removed. It is well known* that the remt^ese 
of one ovary results in the so-called hypertroph^op, 
the remaining ovary with the formation of many ^ wid 
follicles. These changes may be accompanied by dis¬ 
turbances in the various phases of reproduction. 

During the past year the writer has studied more 
than a hundred rata with I'cspoct to oestrua before 
and offer semioophorectoiny. It was found that the 
oestrus cycle was slightly shorter during the first few 
weeks following the removal of one ovary and that 
tho usual comified cell stage repn^senting the heat 
period occurred at quite regular intervals. After two 
months the remaining ovary had considerably in¬ 
creased in size and the comified cells in the vaginal 
smears occurred more frequently. The number of 
these cells and the frequency of their occurrence 
were variable. Some animals had normal cycles^ 
while others were in heat most of the time. Indeed, 
with a few rats one could not tell with certainty 
when one cycle ended and another began. 

TABLE I 

Frequency Distribution ior Length ok the OEsraus 
Cycle of Fipi’y Rats. A, Before Opekation; 

B, After Rkaiovino One Ovary 


Length iu days 

No. 

of cycles 

Total days 
involved 


A. 

B. 

A. 

B. 

o 

0 

34 

0 

68 

3 

G 

71 

. 18 

213 

4 

116 

256 

464 

1024 

5 

314 

249 

1570 

1246 

6 

117 

07 

702 

582 

7 

22 

23 

154 

161 

8 

11 

U 

88 

68 

9 

3 

1 

27 

9 

10 

1 

1 

10 

10 

11 

0 

2 

0 

28 

12 

0 

2 

0 

24 

13 

1 

2 

13 

26 

14 

0 

1 

0 

14 

Total .. 

691 

750 

3046 

3486 

Moan ..... 

... 


6.15 

4.66 

Probable error . 



^ .0272 

±.0344 


As shown in Table I the average oestrus cycle of 
fifty rats after the removal of one ovary was signifi¬ 
cantly shorter than the normal period. The mean 
difference in this case was 0.50 days, a figure more 
Uian ten times the probable error of the difleretme, 
which is ^ 0.044. These figures, although mdiMtiiti| 
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a ahoiteir oetittaros oyde in the rate after operation, 
are not ontirely without fallacy. As mentioned above, 
it often is difficult to determine the duration of any 
one cycle beoauae of the large number of scales pres- 
eht daily in the vaginal smears j irregular cycles may 
also occur in apparently normal animals. 

The rats considered in Table I were observed daily 
dUiing a period of four months before operation and 
during a similar period after operation. It would 
seem unlikely^ therefore, that these changes are inci¬ 
dental. Other experiments now under way con&rm 
the results shown in Table I. 

Frkdeeick E. Emery 

UwiviGttsiTy or Buffaw) 

A NEW RECORD OF CASTOROIDES OHIO- 
ENSIS FROM ILLINOIS 

A PERFECT skull of the giant beaver, Castoroides 
ohioensis Forster, has been sent to the Museum of 
Natural History of the University of Illinois for iden- 
tidcation. It was found in a gravel pit on the farm 
of Mr. W. A. Pttullin, near Bellflower, McLean 
County. While the details of the find are not very 
clear as regards stratigraphic relationships, it is evi¬ 
dent from the perfect condition of the skull and also 
from the presence of clay in the brain cavity and in 
other parts of the skull, containing fresh-water mol- 
luak shells, that the skull lay at the base of the gravel 
which was outwash from the Champaign moraine, 
covering the Shelbyville till sheet which underlies 
the Champaign till sheet in this region. That the 
specimen was originally buried in a lake or other 
body of water is clearly evidenced by the diverse 
character of the moUuscan fauna found in the clay, 
which included the following species. 


£(phaerium sulcatum 
Jf*i«idiuin species 
Vatvata tricarinata 
Jmnicola hiffhtoni, var. 
Cinoinnatia oinoinTiaticnsis 
species 


I^omatiopsis soalaris 
Heltsoma antrosa slriata 
Oyraulus aliissimus 
Oyrautus urbanensis 
Ferrissia paralalia 


The stratigraphic horizon of the deposit in which 
the skull was found is Early Wisconsin, substage 1 of 
Leverett, or the earliest division of the Wisconsin 
stage of the Pleistocene. Caatoroides ohioensts has 
been reported from all interglacial intervals of the 
Pleistocene, from Aftonian to post-Wisconsin, and is 
known to have lived in pre-Glacial time. Five rec¬ 
ords* are known from Illinois previous to the present 
specimen; these axe: Shawnoetown, Gallatin County, 
^th fragments, Le Conte, 1862 ; Charlestown, Cowles 
Gcmn^i skull, Leidy, 18d9; Naperville, DuPag© 
County, Bannister, 1870; Quincy, Adams County, 
Woapthen, 1870; Alton, Madison County, Worthen, 
Baker, of the Pleiatoeene.^' 


1800« The animal was evidently wide-spread over 
Illinois, the records covering the length and breadth 
of the state. 

The Bellflower specimen is being studied by Dr. 
A. R. Calm, of the University of Illinois, who will 
make a detailed report of the specimen. 

Frank Collins Baker 

Universitt or Ilunois 

PROFESSIONAL ETHICS AND THE ARTIST 

Dr. Stjles’ article “Absent-mindedness as a Factor 
in Professional Ethics’** brings up a point which 
scientists may well coniuder. There is, however, a 
prolo^o to the same story which I believe is an even 
worse ethical abuse than that to which Dr. Stiles 
calls attention. This is the practice, frequent among 
scientists of standing, who employ an artist or illus¬ 
trator to do their illustrations, of denying this artist 
the right to sign these drawings or illustrations, and 
in no way making any acknowledgment of the true 
authorship of these drawings. 

The defense is often raised that the artist deserves 
no credit because he or she is paid to do this work. 
However, so are scientists usually paid for their work, 
by government, university or private agency, and 
yet they invariably claim full credit for all their work 
(sometimes some of it questionably theirs) by affixing 
their own signatures. Again it is sometimes advanced 
that illustrations arc very incidental, only a minor 
feature of a paper—something akin to the services of 
the stenographer in typing the manuscript. That this 
theory is also false is clearly shown by the incidents 
described by Dr. Stiles where illustrations are re¬ 
peatedly copied by other authors, often without the 
slightest change. Dr. Stiles objects that in this copy¬ 
ing acknowledgment should be made to the original 
author, the supposed source of the illustration. Why 
then should not the original author also acknowledge 
the real source of the illustration where it is the work 
of on artist, and not his own? 

It is usually emphasized that these drawings are 
“made under supervision,” as though the artist were 
merely a machiue for mechanically recording the 
inspiration of the scientist. It is true, of course, that 
such drawings are made under direction, but the 
amount of it is in some cases so trivial as to be 
negligible. Furthermore, many illustrators, after a 
short novitiate in a particular line, understand what 
is wanted witli only the barest suggestions from the 
superior, and proceed to solve all the smaller diffi¬ 
culties (and sometimes the larger) by themselves, in 
the execution of the work. I have personally known 
of several eases in which the careful, intelligent study 
of a specimen by the artist revealed details that the 

iSojENOE, 71: lOfl-101. 
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scientist had missed completely in his own shoddy 
haste. Even cases where the scientist worked from 
the drawings instead of from the specimens! 

My point is that many illustrations for which no 
credit is given are as truly pieces of research as the 
manuscript which they are designed to accompany. 
Perhaps most scientists have the view that the artistic 
ability required to do a good illustration is really a 
rather ordinary faculty—something equivalent to 
learning to run a typewriter—and as such meriting 
no recognition on a plane with their own Jofty genius 
trained to grapple with the problems of scieiicc, like 
the old gentleman in the operetta who admitted he 
had never written a sonata, but felt perftjctly confi¬ 
dent that he could if he ever desired. This delusion 
is frequent and could be cured by compelling such 
scientists to clo their own illustrations until they could 
do them as well as their artists. 

1 believe 1 may claim to understand both sides of 
the question, inasmuch as I have studied art as long 
and as seriously as I have science, and have served 
an apprenticeslup at scientific illustration myself, now 
discontinued for concentration upon the esoteric and 
rarified problems of parasitology. And it is my ex¬ 
perience that it takes as much brains and training 


to do an acceptable illustration of a difficult subject 
as it does to tackle the average scientific problem* 
Some government bureaus ore flagrant offenders in 
this way, also many workers of prominence in the 
universities. It is not eon tended that every diagram, 
however simple or trivial, sliould necessarily bear the 
name of the aiiiist, or receive acknowledgment, but 
where a piece of writing is accompanied and often 
greatly enhanced by an elaborate aeries of illustrations 
which are not the handiwork of the writer it is plainly 
dishonest for the scientist tacitly to talte credit for 
this part of the work. If it is not permissible for 
scientists to filch illustrations from each other it is a 
^‘distinction without a difference” that permits them 
to be filched from the artist. An illuslrator’s only 
chance of progress is tlirough recognition of his work. 
Certainly the moiDt altruistic scientist would object if 
compelled to publish all his work under tlio veil of 
anonymity. Moreover, there is often moi’o real re¬ 
search and honest investigation in the unequivocal 
lines of a good illustration than there is in many of 
the padded, purloined and pilfered “contributions” 
that swell the scientific literature of to-day. 

Justus F. 

New Yokk State College of Forebtuy 


SPECIAL CORRESPONDENCE 


STATEMENT IN REGARD TO PROFESSOR 
EINSTEIN’S PUBLICATIONS 

Befoue the time of Faraday and Maxwell, electric 
forces and magnetic forces were known, but they ex¬ 
isted as distinct things, having no apparent relation 
to each other. To cause magnetic forces to exhibit 
themselves it was necessary to cause them to act upon 
magnets, and to cause electric forces to become mani¬ 
fest it was necessary to allow them to attract or repel 
other charged bodies or attract neutral bodies, but the 
presence of any magnetic state in those neutral bodies 
had no apparent effect upon the electrical phenomena. 
Then, when as the result of the experiments of 
Oersted, Faraday and others, it was found that a 
magnet was influenced by an electric current, and 
an electric current by a magnet, the whole ques¬ 
tion of the relation between magnetism and elec¬ 
tricity became opened up. A composite theory de¬ 
veloped in which magnetic and electric forces wore 
intertwined, so that one could not spe.ak in gen¬ 
eral of the forces upon a moving charge in terms 
simply of the electric forces, but had to include 
the magnetic forces as well. Neither could he speak 
of the forces upon a magnet entirely in terms of 
what were formerly regarded as magnetic forces, but 
had to introduce the electric forces as well. Then, for 
a long time, we had electric forces and magnetic 


forces burmoniouHly intertwined, but gravitation 
standing apart in the same sense as the electric and 
magnetic forces themselves had stood apart before the 
days of Faraday and Maxwell. Einsteinnew theory 
as develo]>ed a few months ago did the same kind of 
thing for ele<dric, magnetic and gravitational forces 
as was formerly done by Maxwell and Faraday for 
electric and magnetic forces. A composite theory in¬ 
tertwining all three was successfully produced. Just 
as in the purely electromagnetic problems, there were 
special cases of the composite structure in which the 
forces inv<»H^ed were purely electrical, the magnetic 
ones being negligible, and other cases in which the 
forces involved were almost purely magnetic, the elec¬ 
tric ones being negligible, in such manner as to have 
suggested originally that these two types of forces 
were entirely indistinct, so in the composite theory 
involving magnetism, electricity and gravitation there 
are certain special cases in which tlie gravitational 
aspects are all-important to the exclusion of the elec¬ 
tromagnetic, and others in which the electromagnetic 
aspects are all-important to the exclusion of the grav¬ 
itational. So far our experimental researches have 
concerned themselves with cases of this kind, so that 
it has been our philosophic desire rather than the 
needs of experiment which has driven ns to hope 
for a correlation of gravitation and eleotromagnetiem 
in one general scheme. 
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A complete presentation of any physical theory in¬ 
volves two parts: first, a statement of the general 
laws governing the phenomena, and second, an appli¬ 
cation of the laws to some specific problems of inter¬ 
est to us. Thus in the time of Newton, the scientific 
thought of the day agitated itself concerning tlie con¬ 
sequences to be expected from the supposition that 
the heavenly bodies attracted each other with forces 
which varied as the inverse square of the distances 
between them. This constituted the general law, but 
it remained for Newton to show that one of the con¬ 
sequences of this law was that a planet would travel 
around the sun in an ellipse with the sun at one 
focus. This constituted the solution of a particular 
problem based on the general law. 

Again when in 1915 Professor Einstein brought out 
his general theory of relativity some of the most in¬ 
teresting consequences resulted from his success in 
applying it to the motion of a planet around the sun, 
to the motion of a beam of light past the sun and lo 
some of the peculiar motions of the l»eavenly bodies 
which were not readily understandable in the N<*w- 
tonian theory. 

It now appears that Einstein has succeeded in 
working out the consequences of his general law of 
gravity and electromagnetism for two special cases 
just as Newton succeeded in working out the conse¬ 
quences of his law for several special cases. It is friv 
quently very difficult to solve spe(nal problems illus¬ 
trating the application of a general law, yet the prac¬ 
tical value of a law is enhanced in proportion to the 
extent to which it is capable of being applied to prac¬ 
tical problems. When some actual problem arising in 
a general tiieory has been solved, we are in a position 
to f omul ate experiments on the basis of that problem 
with a view to testing the general theory underlying 
it. It is hoped that the present solutions obtained by 
Einstein, or if not these, then others which may later 
evolve, will suggest some experiments by which the 
theory may be tested. jr, Swakn 

Baktol Reskakch Poundation of thk 
pRANKiiiN Institute, 

SwARTUMOKE, PENNSYLVANIA 

CONFERENCE AT CHICKEN ITZA 

DinaxNG the third week of January there was hold 
at the archeological field station of the Caniegie In¬ 
stitution of Washington at the ruins of Chichen Itza 
an informal conference of persons interested in de¬ 
velopment of researches bearing upon the history of 
man in the Yucatan peninsula. The following were 
present; Sr. Eduardo Martinez Canton, inspector of 
archeological monuments for the State of Yucatan, 
representing the Mexican government; Dr. F. M, 
Oi^, biologist, of the University of Michigan; Dr. 
Robert Redfleld, social anthropologist, of the Univer¬ 


sity of Chicago; Mr. C. L. Hay and Dr. George C. 
Valllant, archeologists, of the American Museum of 
Natural History; Dr. George C. Shattuck, of the 
Department of Tropical Medicine, School of Public 
Health, Harvard University; Dr. A. M. Tozzer, chair¬ 
man of the department of anthropology, Harvard 
University; Dr. pjyler N. Simpson, of the Institute for 
Current World Affairs, and Dr. S. G, Morley, Mr. 
Karl lluppert, Mr. H. B. Roberts and Dr. A. V. 
Kidder, archeologists, of the Carnegie Institution. 

The purpose of the gathering was to discuss, with¬ 
out agenda and in a purely preliminary way, the de¬ 
sirability of bringing to bear upon the historical prob¬ 
lems of the area the resources of various disciplines 
and to consider methods for the prosecution of co¬ 
operative research. It was accepted as a premise 
that historical evaluation of the arclieological facts 
derived from the excavations of Dr. Morley and his 
staff would I>e rendered immeasurably more precise by 
the accurate knowledge of environmental conditions 
which could be supplied by specialists in biology, 
geology, meteorology, etc.; and of information aa to 
human factors, past and present, which could be col¬ 
lected by workers in documentary history, medicine, 
comparative linguistics and the several social sciences. 
It was taken for granted that the findings of such 
rion-archeological specialists would not only be of 
intrinsic value to the sciences represented by them, but 
that they would gain cumulative importance because 
geographical conctmtration would permit pooling of 
data, interchange of ideas, as well as formulation of 
combined attack upon problems of common interest. 
It was felt by the majority of those present that pre¬ 
cise statement of objectives and rigid organization 
would be unwise; that research should bo allowed to 
flow in such channels as the shifting contours of in¬ 
dividual investigations might throw open; and that 
propinquity and the mutual interast stimulated by 
simultaneous attack upon related problems would lead 
naturally to a more effective type of cooperation than 
could, in the present embryonic stale of most method¬ 
ologies, possibly be planned in advance. 

The conclusion, therefore, was that all studies 
should be independent, intensive and highly special¬ 
ized, and that limited and definite goals within each 
science should be aimed for. A historical view-point, 
in the broadest sense (in other words a consciousness 
of the implications of the time element in the record¬ 
ing and interpretation of phenomena), should, how¬ 
ever, be adhered to; and close but informal touch 
should bo maintained among all workers in order 
that they should keep cognizance of the methods, the 
general trends and the bearing upon their own fields 
of each other's activities. 

The above more or less theoretical aspects of the 
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matter having been considered, attention was turned 
to specific investigations and stock was taken of re¬ 
searches in progress or in contemplation* At pres¬ 
ent under way are the following: Archeological work 
at Ghichen Itza, under direction of Dr. Morley, now in 
its seventh year; excavations at Uaxactun, Depart¬ 
ment of the Peten, Guatemala, under direction of Mr. 
0. G. Ricketson, Jr., fifth year; heiroglyphic research 
by Dr. Morley; ceramic survey of the Maya area by 
Carnegie Institution, beiug inaugurated during the 
present year by Mr. Roberts (all the foregoing are 
projects of Carnegie Institution); medical survey of 
the Yucatan peninsula by Harvard University and 
Carnegie Institution, now in its second year; records 
of Chichen Itza clinic administered by Miss MacKay, 
third year; biological reconnaissance (1930) by Uni¬ 
versity of Michigan, -Dr. Oaige; ethnological recon- 
zuussauce (1930) for Carnegie Institution by Dr. Red- 
field, of the University of Chicago; studies of Maya 
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linguistics at Chichen Itaa by University of Chicago^ 
Dr. Andrade (1930).^ 

Proposed activities of the Carnegie Institution are; 
historical work on the Conquest and the Colonial 
Period; rctranalation and collation of the books of 
Chilam Balam ; investigation in physical anthropology 
by Department of Genetics; air-survey of Maya area. 
All the above were discussed, and consideration was 
given to the relation to various aspects of the pro¬ 
ject of climatology, geology, sociology, psychology, 
etc. Advantage was taken of the presence of Messrs. 
Tozzer, Hay and Vaillant to review in detail the local 
archeological investigations of the institution, to con¬ 
sider its wider implications and to solicit their advioe 
as to future activities. 

A. V. Kn>tm 

Chaieman, Division or Histoeical 
Reseabch, Carnkgik Institution 
or Washington 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


LABORATORY AND TEACHING DEVICES 
MADE FROM PLASTER OF PARIS 

Occasions in the teaching and research laboratory 
often arise when an irregularly shaped vessel or 
chamber is desired or when one wishes to construct a 
teaching model which will greatly resemble the 
original. For this purpose plaster of Paris has long 
been used. Several decades ago A. Edmunds^ used 
it for the construction of kidney and intestinal on¬ 
cometers. More recently the writer has had occasion 
to employ it for both teaching and research apparatus. 

Some time ago while teaching a general course in 
hygiene and public health at the summer session of a 
normal school, the writer discussed the utility and 
necessity of septic tanks in rural or semi-rural com¬ 
munities. The difficulties in explaining the various 
features of septic and Imboff tanks were well-nigh 
nnsurmountable. This led to the idea of constructing 
small models of these tanks. 

Using the proportions given in the standard text 
and reference books, but greatly reducing the dimen¬ 
sions, foundations were made from wire cloth such 
as is used in screen doors; the comers were either 
bound with fine wire or soldered. It was found best 
to use small wooden strips as stretchers inside of the 
frame until after the first, external, coat of plaster 
had hardened. These stretchers were then removed 
and a coat of plaster was applied to the internal 
surface of the wire. After this coat had hardened, 
irregularities were removed by scraping with a knife, 
rubbing with coarse sandpaper or by liie application 

&A. Edmnnds, Jcmmal of Fhtfsiology, iSfi: 390, 1898. 


of a thin mixture of plaster of Paris rubbed down 
with the fingers. Small brass pipes were used at the 
points where the inflow and outflow pipes are regu¬ 
larly found. 

When constructing Inihoif tanks, it was found best 
to make the floor and side walls of the settling or 
upper chamber of glass plates in order to render the 
interior of the sludge chamber visible. The sludge 
pipe was made from a piece of 8-inch brass pipe to 
which was soldered a short length of the same sixed 
pipe at a 15'’ angle. This latter short piece of pipe 
was passed through a hole made in the side wall of 
the model after which repairs to the wall were made 
with plaster. 

Recently during an investigation of the circulation 
of the liver,^ the writer found it necessary to con¬ 
struct au air-tight chamber suitable for receiving the 
livers of cats, dogs and rabbits in their natural posi¬ 
tion while fluid was being perfused through them. In 
this case a Y-shaped box was made from 8-ineh wire 
netting, the comers soldered, and this box was cov¬ 
ered with plaster of Paris in the manner described 
above. Here, however, the open edge was built up 
well above the wire frame and nearly an inch wide. 
When the plaster was well hardened, the box was held 
in the obverse position and the edges about the open 
end were ground smooth with sand paper so that a 
piece of glass would form a closely fitting cover. A 
beeswax-vaseline mixture of proper meltiug-point was 

1 Summaries of the results of these units of work 
appear in the Tear Book of the Carnegie InstitotUm iin 
thscember, 1930. 

«A. B. McLaughibi^ /ovrsd cf Fimm^ookM 
Swperimontal Fh&rapivUticB, 84: 1888. Vv ^ 
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foYUld iatkfiiotoTy for tightly sealing the oover on 
the hepatic oncometer and cotton saturated with this 
mixture was used to seal the openings provided for 
the inlet and outlet oannulae* The oncometer was 
rendered impervious to air and water by moans oi! 
the methods described below. 

These models may be rendered air^ and water¬ 
proof by beating them in an oven or hot air Btehli/.cr 
until they are thoroughly dried. While still so hot 
that they must be handled with cloths, melted paraffin 
is poured into the model. By rotating the model, 
melted paraffin may be made to permeate all parts 
of the plaster, thus rendering it air- and water-tight, 
or it may be painted with spar varnish or brushing 
lacquer both inside and outside. This varnish treat¬ 
ment is most satisfactory for the models of the septic 
tanks since they may then bo handled without being 
soiled. Dust may also be removed without leaving 
the plaster in a smeared condition. 

SUHKABY 

A method has been described whereby models of 
septic tanks for teaching public health and onco¬ 
meters for physiological demonstration and research 
may be constructed by employing a wire frame and 
covering it with plaster of Paris, 

These models should prove especially useful to 
teachers in rural and suburban communities and to 
extension workers whose task it is to keep a vast 
number of our population informed as to the best 
measures of protecting their health. 

Those models may be rendered impervious to air 
and water by means of paraffin, varnish or brushing 
lacquer. 

Alvah R. McLaughlin 

XjNivmtsiTY OP Wyoming 

ELIMINATING OPAQUING BY ALTERNAT¬ 
ING BLACK AND WHITE BACKGROUNDS 
WHILE MAKING A PHOTOGRAPH^ 

Photographs of most biological subjects are more 
pleasixig if the finished print has a white background. 
Such backgrounds are ordinarily secured by placing 
a piece of white cardboard or an Uluminated ground- 
glass behind the object to be photographed. Unsatis¬ 
factory ones are often ^^locked out" with some 
opaquing material, but this procedure is always 
tedious and, in the case of some biological subjects, 
impossible. Unfortunately many subjects whose 
print value would be enhanced by a white background 
refuse to yield satisfactory negatives when photo- 
grapbed against white backgrounds. Thus, such sub- 
jeeti as yellow, hairy, daidc-spotted caterpillars, or 

t Tbis ,method wm developed at the Virginia Truck 
Norfolk, Vlrghiiia. 


sections through diseased potatoes, when photo¬ 
graphed against a piece of black cloth yield negatLves 
that present the object with excellent detail and 
gradation, but the resulting picture (print) will have 
a drab tone because of the black background. The 
loss of detail when using a white background is 
accountable chiefly to the great difference in exposure 
requircwl by the background as compared with the 
object itself. Obviously it requires far less time to 
photograph a piece of white paper than a dark ob¬ 
ject. The white background literally overexposes a 
large portion of the negative as a result of the addi¬ 
tional time rcKiuired to record the object itself. 
Hence the white background induces sufficient hala¬ 
tion and *‘fog" to obscure both the detail and color 
value of tlie outer portion of the object. 

The writer’s method for avoiding this difficulty 
consists iu using a black background (black cloth) 
during most of the exposure, but towards the end of 
the time required by the object itself, inserting a 
piece of white cardboard so that a white background 
will result in the liuished print. By experience it 
has been determined that for ordinary lighting con¬ 
ditions a pure white background is insured by insert¬ 
ing a white cardboard as background for not more 
than one third the total time required by the object. 
At first both backgrounds were used in the same 
plane, but after several trials better results were 
obtained by placing the white cardboard closer to 
the object and keeping it in position for only one 
fourth the total exposure required. This method 
almost entirely eliminates halation and records the 
desirable qualities in the negative which one expects 
from a black background, but insures a white back¬ 
ground in the finished print. 

The technique for carrying out the black-white 
background procedure is very simple. The object 
to bo photographed is placed on a piece of plate 
glass mounted conveuiently beneath the camera. A 
piece of black velvet photographic cloth is stretched 
at a distance of about six inches beneath the object 
on the glass, and the camera is then stopped down 
so that the exposure for the object itself will require 
at least twenty seconds. A large square of cardboard 
is held in readiness for insertion during exposure. 
First the shutter is opened and the negative exposed 
for from two thirds to four fifths the required time; 
then, at the end of this period, the white cardboard 
is put in position about two inches beneath the glass 
and^ at the end of the total exposure, the shutter is 
closed. For example, if twenty-five seconds is re¬ 
quired for optimum exposure of the object, the first 
seventeen seconds should be with black cloth only, 
and the last eig^t with the white cardboard inserted. 
For large cdnjeots, such as a potted plant, the same 
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effect may be obtained by hanging a white cardboard 
on a wire so that it may be drawn back and forth as 
needed. 

Occasional subjects require a gray background. 
Any shade of gray may be obtained by varying the 
time for white and black. Obviously the longer the 
time with black, the shorter with white, the darker 
the background produced. 

This method will eliminate the tedium of opaquing 
and blockirig out of negative where black back¬ 


grounds have been found desirable in making the 
negative but undesirable in the print. 

The writer intends to use a modification of the 
method for making photomicrographs. For this 
purpose it will be necessary to prepare a subsiagef 
the illumination of which may be alternated by white 
and black disks such as are provided on binocular 
microscopes. 

Frank P. McWhortisb 
OttKGON Stai'e Aobicultdral Oolleok 


SPECIAL ARTICLES 


COMPONENTS OF AIR IN RELATION TO 
ANIMAL LIFE 

Oxygen, since the time of Lavoisier, has been con¬ 
sidered the vital component of the air. The 79 per 
cent, inert part has had little use assigned to it. 
Popular opinion had stated that animal life would be 
more efficient if these inert gases were replaced by 
oxygen. 

Carefully conducted experiments, covering a period 
of eight years, have been carried out by the writer 
and his assistants. 

A glass jar of five-gallon capacity was used as an 
air-tight container for the larger animals and a gallon 
bottle for the snuiller ones. The gns was introduced 
through holes in a stopper fitting the larger mouth of 
the container, entering at the top and passing out 
near the bottom. The natural feed for the different 
animals and water were kept before them constantly. 
A small container of sodium hydroxide was placed at 
the bottom of the jar to take up any excess of carbon 
dioxide. The outflow of gas from the glass jar was 
passed through lime water to show that carbon di¬ 
oxide was given off and the speed of the escaping gas. 

The gas in the jar was frequently tested quantita¬ 
tively, and the analysis showed that it never had an 
excess of carbon dioxide over that of ordinary atmos¬ 
phere, A very accurate record was kept of the rate 
of breathing and the general appearance of the 
animals. Chemically pure oxygen was used. 

Animals can not live in an atmosphere alone of 
oxygen, nitrogen, carbon dioxide, helium or argon. 
In a series of thirty experiments it was found that 
small animals such as mice, rats, pigeons, cats, guinea- 
pigs, snakes, monkeys, etc., can live in a medium of 
air under control, but in pure oxygon under the same 
eonditionB they will die within from two to five days. 
In only one case did any of the animals live over a 
week in oxygen—the snake lived four weeks—while 
in a current of air we had the different animals under 
control from one to three weeks without any signs of 
ailments. With the representative varieties of animal 
life it wofi found that in an atmosphere of pure 


oxygen, with other conditions normal, without a single 
exception every one would die in oxygen and none 
in air. 

The breathing of the animals w^as usually found to 
increase gradually at first in the oxygen atmosphere, 
but later they appeared to breathe with more diffi¬ 
culty and more slowly until they died. From the ap¬ 
pearance of their actions they did not seem to suffer 
much from pain. 

Autopsy shows HEMonRiiAaB 

An examination made by Dr. G. S. Terry of the 
lung tissue from a guinea-pig W’hich had died in an 
atmosphere of pure oxygen showed marked evidence 
of inflammation and interstitial hemorrhage. Cultures 
made from the lung tissue showed a heavy infection 
of Bacillus coli associated with a few Staphylococci. 
The conclusion drawn from the autopsy was that an 
atmosphere of oxygen would not only rupture the 
lung tissue but also accelerate the growth of certain 
rcucro-organisms. 

Carbon Dioxide and Oxygen 

Animals were placed in an atmosphere of 99.97 
per cent, oxygen and the normal .03 per cent, of 
carbon dioxide by volume. The animals used for 
these experiments were guinea-pigs. 

With these experiments of carbon dioxide* ai^d 
oxygen the condition of the animals was found to 
be about the same as with pure oxygen. For this 
scries of four experiments some one was watching 
them and taking observations day and night. 

The general belief that animals could live with the 
normal amount of carbon dioxide that we have in 
the atmosphere added to the oxygen tested out to 
the contrary. Death followed in every case within 
two to five days as in the oxygen experiments. 

The Effect of Pure Oxygen upon Water 
Anikals 

The experiments were continued with water arf- 
mals in pure oxygen whi<di was piwed continttohsty 
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through the wAter. The auimals for these experi¬ 
ments were different kinds of fish, tadpoles, snails, 
newts and water turtles. 

Some distilled water was boiled so that the mineral 
znatter and most of the air would be removed to see 
if there could be any difference from that of tap 
water. The general results were found to be the 
some. Those water animale tested out just the oppo¬ 
site from the land animals. In this case the purn 
oxygen could not have had such a burning effect when 
diluted with water which also soon became saturated 
with carbon dioxide. 

An Atmospheue or Helium and Oxygen 
Seventy-nine per cent, helium and 21 per cent, 
oxygen form an atmosphere under which animal life 
will exist normally, or in some cases apparently even 
bettor. Mice were used for these experiments. Ob¬ 
servations were taken every fifteen minutes day and 
night. 

An Atmosphere or Argon and Oxygen 
By using argon instead of helium and with the 
same percentage mixture the animals (mice) would 
not survive as they did with helium. The argon 
mixture would diffuse through the living cells less 
rapidly than the natural air and the helium more 
rapidly. The density of nitrogen compared to air is 
.967, that of argon 1.379 and helium .138, which 
might account for this difference. 

By using 87 per cent, argon and 13 per cent, 
oxygen the mice would live forty-two hours. The 
respiration of the animals decreased slowly until 
death but without any apparent suffering. An atmos¬ 
phere of 80 per cent, argon and 20 per cent, oxygen 
permitted life for ninety-two hours. Using 75 per 
cent, argon and 25 per cent, oxygen supported life 
normally, if not better than normal air, so far as we 
could observe. 

An atmosphere made up of 60 2/3 per cent, argon 
and 33 1/3 per cent, oxygen supported life but not 
normally as with a higher per cent, of argon. The 
mice after six or seven days’ confinement in such a 
mixture would be in poor health. The point of high¬ 
est efficiency had apparently been passed. 

An Atmosphere op Nitrogen and Oxygen 
Natural air contains 21 per cent, oxygen, 78 per 
cent, nitrogen and 1 per cent, mixturo of argon, neon, 
krypton, xenon, helium and carbon dioxide. An 
atmosphere which contained 21 per cent, of oxygen 
and 79 per cent, of nitrogen by volume was prepared, 
leaving out the rare gases. The experiment was re¬ 
peated six times. Blank tests with normal atmos¬ 
pheres were under simultaneous observation. White 


mice were used as experimental subjects. No differ¬ 
ence in the physiological effects was noted because 
of iusuf&cient atmosphere supply. 

This series of experiments led the conclusion 
that the rare air gases such as argon, helium, neon 
and carbon dioxide are vital for normal respiration. 
Without these rare gases included with the normal 
amount of nitrogen and oxygen, life would not exist 
longer than ten days. The rare gases seem to play 
a.part in normal life equally as important as oxygen. 

By increasing the mixture of oxygen to 25 per cent, 
and decreasing the nitrogen to 75 per cent, the ani¬ 
mals were under control for three weeks without any 
signs of ailment. The experiments were continued 
by using mixtures as follows; oxygen 30 per cent, 
and nitrogen 70 per cent.; oxygen 40 per cent, and 
nitrogen 60 per cent.; oxygen 50 per cent, and nitro¬ 
gen 50 per cent.; oxygen 60 per cent, and nitrogen 40 
per cent., when the animals appeared to be normal 
and in a few cases better than in the normal air. By 
making a mixturo of oxygen 70 per cent, and nitrogen 
30 per cent, they seemed abnormal after being in this 
atmosph(?re for about a week. In an atmosphere of 
80 per cent, oxygen and 20 per cent, nitrogen they 
would die in nine days, and they would live but seven 
days in an atmosphere of 90 per cent, oxygen and 
10 per cent, nitrogen. 

In an atmosphere of pure nitrogen alone the ani¬ 
mals would live but six minutes; in argon alone, three 
minutes; in pure oxygen, from two to six days, and 
in hydrogen thirty-seven minutes. 

From these experiments with pure oxygen and with 
the different mixtures of oxygen and other gases it 
seems that one might be able to find a mathematical 
curve between the mixture of gases and the time of 
living with animal life. 

In a number of oases it was found that artificial 
atmospheres could be prepared that supported life in 
white mice more effectively than the normal air we 
breathe every day. 

In the field of practical applications of prepared 
atmospheres there is a wide range of commercial uses 
and values. In deep-sea diving, mines and subma¬ 
rines foul air is encountered and there is often a lack 
of BufiScient amount of air to sustain life. A pre¬ 
pared atmosphere for such activities would broaden 
their respective ranges of usefulness. An artificial 
atmosphere in a submarine that sustained life even 
more effectively than normal air would bring about 
a safer and more efficient submarine. A prepared 
atmosphere would be a great advantage to the high 
altitude fliers. 

Medical men have a fair knowledge of the action 
of oxygen in the air, but little is understood by them 
concerning the other gases, especially the rare gases. 



396 scMm 


It Ib quite possible that a knowledge of atmosphere 
may aid in the control of diseases. The widest field 
probably will be in the pathological application. 

J, WlLLABD HbESHET 

McPheebon Colleqs 

SOME CONSTITUENTS OF DERRIS AND 
“CUBE”i ROOTS OTHER THAN 
ROTENONE 

Since the introduction of derris root extracts as in¬ 
secticides, ro ten one has been considered mainly rtj- 
sponsible for their activity. However, reports from 
entomologists and others interested in insect control 
indicate that derris extracts may contain little or no 
rotenone and still be effective sprays, and also that 
extracts from which rotenone has been removed as 
completely as possible are still effective. It may bo 
assumed, then, that such preparations contain ma¬ 
terials other than rotenone possessing insecticidal 
properties. In this connection it is significant that 
Oreshoff,* Tuttersfield and Roach,® Sillevoldt* and 
Durham® have isolated various products from derris 
root, some of which were toxic to fish or insects while 
others were not. None of these products, however, 
has been examined chemically. 

Recently it has been shown that rotenone is present 
abundantly in the Peruvian flab poison ex¬ 

tracts of which are used to some extent as an in¬ 
secticide in South America. Like derris root, “cube" 
yields a large quantity of non-crystal I Lzable material, 
which remains in the rotenone mother liquors. 

In the course of a survey of fish-poisoning plants 
as sources of insecticides which is now being made in 
this laboratory, the non-crystalline extractives of der¬ 
ris and “cube" roots were studied to determine 
whether it was possible to obtain any material of 
definite composition that might be responsible for 
their physiological action upon fish or insects. 

Without entering into details of the methods ejn- 
ployed, which will be published elsewhere, it may be 
stated briefly that, when the non-crystalline material 
from all samples of derris root thus far investigated 
was dissolved in methyl or ethyl alcohol and treated 
with a small quantity of dry sodium carbonate or 
dilute sodium hydroxide solution, a number of well- 
defined ciystalline compounds were obtained and that 
invariably three substances predominated. One of 

1 Pronounced coo' bay. Recently Killip and Smith, 
Wash, Acad. *S'cr., 20: 73, 1930, identified the plant as 
Lonohocarpus nicou (Aubl.) D. C. 

Groshoff, Pharm. Journ, and Trans. (3), 21: 659, 

1890, 

»F. Tattersfield W. A. Roach, Ann. Appl. BioU, 
101 1, 1923. 

*H. E. Th. SUlovoldt, Ned. Tijd. 'Phartn., 11: 246, 
1899; Arch, Pharm,, 237; 696, 1899; J. Chem. Soc,, A.; 
X; 109, 1900. 

“Durham, reported la footnote 8* 

fl B. P. eWk, Science, 70; 478^, November 16,1929. 


these, toxioa^, ia a greenish-yellow^bstanoe wlddh 
crystallizes in thin hexagonal pJM& that malt at 
218®“20°. It is a monohydraiy dimethoxy com¬ 
pound, CjgHjjOy. Another substance, with a pale 
g^rcon color, crystallizes in rodlike plates, having a 
melting-point of 171®. It is a dimethoxy oomponndi 
and is thas isomeric with rotenone. Re¬ 
cently toxicarol and this second compound have also 
been found in Cracca (Tephroaia) toaacano.’ The 
third substance crystallizes in short, thick prisms 
which melt at 198“. It is a dimethoxy oompotind, 
and is possibly tephroaine, which Hanriot 
obtained from the leaves of Cracca (Tephroaia) 
vogelii,^ Although Ilnnriot reported the melting- 
point of tephrosine at 187“ and assigned to it the 
formula his preparation was likely im¬ 

pure, consisting in all probability of a mixture of 
tephrosine and the 171®-melting compound, since the 
writer found that the leaves of Cracca {Tephroaia) 
vogelii gave a mixture of these two materials which 
had a melting-point of about 187®. 

Besides the three substances just described a vari¬ 
able number of yellow or orange compounds were 
found in small quantities in the crude crystalline mix¬ 
ture, but since they are extremely difficult to separate 
in an analytically pure condition they have not as yet 
been investigated. 

When the rotenone mother liquors from “cube” 
roots are submitted to the same treatment as described 
for derris, they also yield a crystalline mixture, which 
has proved to be either tephrosine (melting-point 
198®) and the 171°-melting compound found in der¬ 
ris and cracca or a mixture of these two compounds 
and a yellow crystalline dimethoxy compound having 
a melting-point of 217® and the formula 

The yields of these products, both from derris and 
“cube," are remarkably high. Some specimens of 
derris, which yielded leas than 1 per cent, rotenone, ^ 
gave by the alkaline treatment as much as 4 to 5.6. 
per cent, of the crude crystalline mixture, and the 
samples of “cube" thus far available yielded uni¬ 
formly about 6.5 per cent, of a 2 to 1 mixture of 
tephrosine and the 171®-melting compound. 

Further work is in progress upon these substanoee, 
but from the analytical data now available it appeate 
that all these compounds, including rotenone, are more 
or less related, and that this email group of chemical 
compounds may be responsible for the toxic proper¬ 
ties of many widely distributed tropical fish-poiaon- 
ing plants. 

E. P. ClABK 

Bubxau or Oheiaistrt and Soils, 

IT. B. Detabtuent or Aoeioultobe 

tE. P. Clark, in press. 

SM. HaArioti Compt tend. Apod, Bei., 144:116% 11^^i 
tend* Boc. 62: 884, l497, } ^ 
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PROFESSORS’ SALARIES’ 

ARE EQUITABLE SALARIES PAID TO PROFESSORS? 

By Dr. WILLIAM A. NOYES 

PROFESSOR OF CHEMISTRY, UNIVEBSITY OF ILLINOIS 


Thb professors in our colleges and universities 
ore not receiving their fair share of the returns com¬ 
ing to othens from the rapidly increasing prosperity 
of the country. No one will claim that professors 
were overpaid in 1900. In order that they may re¬ 
tain their economic status in comparison with other 
'en and women their salaries mxist be increased in 
tne same proportion as the income of the average 
oitiEen. Salaries have fallen far below this equitable 
level. 

The volume of “Statistical Abstracts” of the United 
States published by the government in 1928 gives the 
following numbers in millions of dollars for the 
vdues of form products, mineral products and the 

1 A symposium on the salary question arranged by the 
Committee of One Hundred on Scientific Eesearch, 
Amarimm Assoeiation for the Advaneement of Science, 
Lounge, Des Moines, Iowa, December 81, 1929* 


values added to raw materials by manufacture in the 
years 1900 and 1925: 



1900 

MilUons of 
Dollars 

1925 

Millions of 
Dollars 

Form products. 

. 3,549 

13,034 

Mineral products. 

. 1,110 

5,678 

Manufacture . 

. 6,123 

26,778 


9,782 

45,400 


To avoid an unfair use of the statistics for farm 
products, it should be stated that the fam population 
remained stationary during this period, while the 
total population inoreased 60 per cent., or from 77,1 
minione to 115.4 millions. 
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Dividing the values of the produota by the popula¬ 
tion^ wo have a por capita production of $128 in 1900 
and of $394 in 1925. We may put this ooneretely by 
saying that where an individual received for his labor 
and capital, on the average, $100 in 1900, he received, 
on the average, $300 in 1925. 

This gives, however, a very exaggerated idea of the 
increase in our powers of production. The average 
of the index numbers for wholesale prices for the 
years 1898-1902 was 77.7. The similar average for 
1923-27 was 152. In otlier words, a gold dollar was 
worth just about one half as much in purchasing 
power in 1925 as it was worth in 1900. Making al¬ 
lowance for this change in the value of the dollar, 
the increase in the real value of our production was 
about 50 per cent, instead of 200 per cent. 

Salaries and wages are paid, however, in the de¬ 
preciated money indicated l)y the index numbers, and 
it would seem to be a fair conclusion that, if profes¬ 
sors in our colleges and universities are to maintain 
the same economic status relative to other classes of 
citizens which they held in 1900, their salaries must 
be increased threefold. A professor of a given rank 
who received a salary of $2,000 in 1900 should have 
received $6,000 in 1925. There are doubtless some 
factors which make this conclusion not wholly accu¬ 
rate, but we may take it as approximately true until 
some one is able to furnish a statistical analysis which 
will prove its fallacy. 

To determine how closely this equitable luisis for 
salaries has been approached, the presidents of nine 
universities were asked to famish a statement of the 
average salaries paid to executive officers who do no 
teaching and to professors, associate professors and 
assistant professors, in 1900 and in 1925. The presi¬ 
dents of Yale, Harvard, Ohio State, Michigan, Illi¬ 
nois, Wisconsin and California furnished the data re¬ 
quested. The other two universities were unable to do 
this. 1 wish here to express my appreciation of the 
courtesy shown in furnishing this information. The 
averages are given in the table. 

An examination of these statistics makes it dear 
that the economic position of professors in these uni¬ 
versities is not so good in relation to other members 
of the community as it was in 1900, While the in¬ 
come of citizens, in gold dollars, has increased, on the 
average, about 200 per cent, that of those professors 
has increased leas than 100 per cent When we take 
aoeount of tlie index numbers, the valoe of the sala¬ 
ries paid in 1925 was somewhat less than the value of 
the salaries paid to men of the same rank in 1000. 

A report by Dr. W. Hardin Hughes, director of 
administrative research for the city schools of 
Pasadena, California, was published in August, 1929. 
It gives a very careful and exhaustive analysis of 
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1900 

1926 

Increases 

Executives 


. $3,115 

$0,904 122 per cent. 

Professors .. 


. 2,791 

5,318 87 per cent. 

Assoc, professors . 

. 1,950 

3,895 09 per cent. 

Asst, professors . 

. 1,005 

3,004 87 per cent. 

Maxihxtm aku Minimum Avx&aqjc Balabixb akx> 



Inceeasss 



Max. 

Min. 

Max. Min. 

Per cent. 
Increusa 
Max. Min. 


1900 

IDOO 

1925 1925 

Executives . 

.. $5,598 

$2,050 $8,470 $5,562 

208 0 

Professors . 

.. 4,002 

1,958 

7,008 4,560 

161 44 

Assoc, prof.. 

.. 3,950 

1,350 

6,077 3,665 

130 28 

Asst. prof.. 

2,361 

1,412 

4,000 2,042 

199 44 


salaries paid in the city schools of Pasadena in 1928 
in comparison with those paid to wage-earners in 
other callings. Dr. Hughes reports that in compari¬ 
son with 1914, taking account of the index numbers, 
^'the average income of all persons gainfully occupied 
in the United States in 1928 had actually gained 57 
per cent in purchasing power.’’ This is in surpris¬ 
ingly dose agreement with the condusion reached 
above. It makes it quite dear that it is not fair to 
professors that their salaries should be increased 
merely in proportion to the change in the purdiasing 
value of their salaries. The salaries should be in¬ 
creased in proportion to the increased income of the 
average citizen. 

A concrete illustration will hdp us to see this. 
Since 1900 a very large proportion of the people of 
the United States have found it possible to own or 
use automobiles. This is one direction in which the 
61 pen.^cent. increase in the income of the average 
oituen is being used. We realize what an immmiae 
addition to the convenience and richness of our lives 
this has made. Is it not right that professors should 
be able to take advantage of these changes, as wdl as 
other citizens t 

Men and women who take the degree of FhJ). in 
chemistry go partly into industrial positions and 
partly into academic work. A comparison of the 
salaries paid to the two dasses of individuals throm 
further light on the reasons why many of our most 
brilliant graduates do not follow aoadsmio ttmm 

During the years 1918 to 1928, indusive^ 140 man 
and women received the degree of Ph*D. in dbraistry 
at the Univemty of Illinois. In the tall of MKSS A 
letter was addre^ to tkaie gradiudes ask^ 
stalSinent of tiie i ni ti al aatoy reedWei attar 
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tioQ. and the ealary veoeived in 1928. Replies vere 
neeived from all but three. Sixty-one euga^red in 
academic work soon after graduation and have con< 
tinued in such work. Fifty-three accepted and have 
eontinned in positions in industrial work. Fourteen 
entered academic work but left it for industrial posi- 
tions. Two were in industrial work for a time but are 
now teaching. Thirteen have gone into medicine^ 
hold fellowships, live in foreign countries or for other 
reasons can not be included in the average. 

In academic positions, the average initial salary, in¬ 
cluding income from summer teaching or other work, 
was $2,407. For industrial work, the average initial 
salary was $2,845. 

In 1028 the average salary of persons who had 
taught for four to ten years was $3,472. The average 
salary of persons who had held industrial positions 
for four to ten years was $5,619. 

The highest initial salaries for academic work 
were one of $3,500 paid to a woman in a wo¬ 
man’s college; $3,056, including summer teaching, 
paid to a man who returned for graduate work after 
some years of teaching, and $3,000. Two other in¬ 
comes exceeding $3,000 included incomes from indus¬ 
trial work. 

The highest salary for academic work in 1928 was 
$4,500, paid to a woman for teaching part time and 
doing executive woik in a high school. The next two 
were $4,450 and $4^433, each including teaching in a 
summer school. 

The three highest initial salaries paid for indus¬ 
trial work were $4,800, $4,000 and $3,840. 

The highest salaries paid for industrial work in 
1928 were $15,000, $13,000 and $11,000. 

The University of Illinois offers courses in chem¬ 
istry and in chemical engineering which require the 
study of chemistry for four years and include a minor 
amount of research daring the senior year. An in¬ 
quiry was directed to the graduates of these courses 
for the yean 1919 and 1925. The results of this in¬ 
quiry were not sufficiently extensive to justify a de¬ 
tailed report^ but they indicate quite clearly that a 
man entering academic work with the degree of Ph.D., 
usually four to six years older than the man who 
takes a bachelor’s degree, will receive, on the average, 
only about $400 more than the bachelor. Ten years 
latex, the salary of the doctor in an academic position 
is, on the aver^, lees than that of the baohdor in 
industrial work. 

ChemistB who are employed os teachers in our best 
ocdleges and univenitieB are receiving far less than 
their fair share of the threefold producing power 
gained by the country during the last twenty-five 
fears. Teaolient who enter an aeademie career after 
seMtbi^ dm degree of PLD. have, on the average, 
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after five to ten years, a much smaller income thazs 
those who engage in industrial work. 

It seems evident that unless these conditions can be' 
remedied our universities must be content to fill theix' 
teaching positions with mediocre men. 

The very slow increases in academic salaries are a 
just reason for complaint. We should seriously ques¬ 
tion whether the pzeseut policy of many universities 
to employ a much larger number of recently gradu¬ 
ated doctors of philosophy than can hope for reason¬ 
ably rapid promotion to salaries on which they can 
support a small family and care for their own pro¬ 
fessional needs for books and for attendance on pro¬ 
fessional gatherings is justifiable. Shall we not con¬ 
tribute more to the development of high standards 
by employing fewer people and giving more rapid and 
adequate promotion to those who are worthy Y 

During the last twenty years it has been necessary, 
repeatedly, to fill major positions in the department 
of chemistry at the University of Illinois. After 
looking the country over, with the aid of friends, it 
lias often been found that the quest has narrowed 
down to only two or three who were suitable and pos¬ 
sibly available at the salary which could be offered. 
Even then, it was found, on several occasions, that 
the men selected would not come. Sometimes the 
position was left vacant for a year and the search con¬ 
tinued. In other cased the position was filled with a 
young man of unusual promise and he was then 
given a rather light load of teaching and allowed time 
and facilities for research which made it possible for 
him to make for himself a position of importance in 
the chemical world. 

It is an open secret that Harvard University has 
tried very earnestly but has failed to secure a man 
of established reputation to fill the place of one who 
had grown up from the ranks to a position of inter¬ 
national fame. 

Professor Harper gave to the University of Chicago 
much of its initial prestige by calling a few men of 
national and international reputation at salaries of 
$7,500, which was much above any salary paid at that 
time in the middle west. To maintain a similar 
standard, to-day, the university should have a few 
professorships with salaries of at least $20,000. If 
some university will have the courage, to-day, to do 
this and to break away from that lock-step promotion, 
which is BO fatal to the encouragement of men of 
exceptional ability, it will help to remove the very 
objectionable differences in rate of promotion in the 
universities and in the industries. 

Dt. A. D. Little, who has built up a very strong 
ozgottization of chemists working on industrial prob- 
leia% permits me to quote him as saying that he has 
it advantageous and profitable to pay the 
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aalaries necessary to seoure men whose records lead 
their professors in the institutions they have attended 
to re^^mmend them as exceptionally capable.” 

The great leaders in scienoe have been men who 
were inspired by other great leaders who went be¬ 
fore them. Liebig studied with Q-ay-Lussae, Wohler 
with BerzeliuS; Faraday with Davy, Pupin with 
Helmholtz, Nef with Baeyer. The necessity of pro¬ 
viding great leaders in our univeJ*sities can not be 
overemphasized. To do this we must pay such men 
adequate salaries. It is, perhaps, of even greater im¬ 
portance that we should give young men of promise 
adequate time and facilities for research and that they 
should be i>romoted when they have shown their 
worth. 

In a recent paper published in Scibnce, the claim 
was made that salaries are inexorably fixed by the law 
of supply and demand and that it is useless to try 
to tamper with a law which tlie author of that paper 
seems to think is sacrosanct. 

Such an attitude treats human beings as on Ute 
same level with the inanimate products of their labor. 
Sociologists are generally agreed that other factors 
beside supply and demand should be taken into ac¬ 
count in determining wages and salaries. 

Foremost among these is the **li^g wage” which 
is necessary to maintain the eil&ciency of the worker 
and enable him to provide smtably for those de¬ 
pendent on him. Surely the ‘‘living wage” for a pro¬ 
fessor should be on a higher plane than that of a day 
laborer. No one can do efficient work unless he is 
freed from the anxiety which comes from the attempt 
to make an inadequate salary cover the bare necessi¬ 
ties of life. He should have a sufficient income to 
free him from that anxiety and to make it possible 
for him and his family to form reasonable social con¬ 
tacts with other cultured men and women. In addi¬ 
tion to that he should be able to purchase the books 
which are the tools of his trade and to travel and 
associate, occasionally, with colleagues in his field, 
at home and abroad. 

Henry Ford has recently stated a principle which 
he thinks should be considered by employers of labor. 
By increasing the wages paid to workmen their abil¬ 
ity to purchase the products made by other workmen 
is increased. This is a recognition of the fact lhat 
under modern conditions production is limited, not 
so much by the number of workmen required and by 
the cost of machinery used, as by the market for the 
goods produced. 

During the few years of the great war the position 
of the United States was changed from that of a 
debtor nation, with many of its securities held abroad, 
to that of the most powmful creditor nation in the 
wdrid. This happened beeause we had the ability to 
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speed up mass production and meet the emeigbiietMi 
of the war. The most important material loases of 
the war were not, as many suppose, the monitions and 
otiier materials used and destroyed, for these were 
almost entirely made daring the war. The loesea 
which have caused such a dislocation of eeonomie re¬ 
lations are due to the transfer of wealth from one 
nation to another and from one class of citizens to 
another. 

One of the lessons of the war which we should all 
learn and take to heart is that the people of the world 
are now able to make valuable products far more 
rapidly than the citizens of the world are able to buy 
them. If the salaries of professors could be doubled 
overnight, their scale of living would rise rapidly and 
they would furnish a market for products in such a 
manner that their increased receipts would mostly find 
their way back into the pockets of other citizens. In 
a sense, this is an illustration of the old saying, 
“Nothing succeeds like success.” Henry Ford*s prin¬ 
ciple is, within limits, essentially sound. In the long 
run, erven on the ratlier low basis of economic pros¬ 
perity, the use of the money of the people to increase 
the salaries of professors would contribute, materi¬ 
ally, to the possibility of increased production and to 
the general prosperity of tbo country. 

Another factor worthy of careful consideration is 
the value of the services rendered to the community. 
The incre^e in salaries which we are asking should 
not be considered as a charity to underpaid men and 
women. They should be considered as an attempt to 
pay a pai*; of the debt which the community owes for 
the services professors render. 

Liebig founded a laboratory which has transformed 
and democratized the teaching of science, not only in 
Germany but throughout the world. When Prince 
Albert wished to establish a scientific institute in 
London, he called to his aid Professor A, W. Hof^ 
mann, one of Liebig’s students. The first of the ooal- 
tar dyes was discovered and developed by W, H. 
Perkin, who studied with Hofmann. 

The synthesis of alizarin, or turkey red, was dis¬ 
covered by Graobe and Liebermann, working in a 
Gksrman university. Germans did not, at that ttxne, 
succeed in manufacturing the dye, but Perkin, with 
his experience in factory production, succeeded eo 
well that as early as 1881 it was stated that the turkey 
red manufactured in one year was worth $8,000,000 
but that it would have cost $28,000,000 to make the 
same amount from madder root, formerly used as Iks 
mxme of the dye. 

In epite of this initial success in England, the 
manufacture of dyes was soon transferred almost 
complotely to Germany, This happened because ihetb 
were in Germany mimy yotuig men trsdned 
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aMveh in lalmraloriafi similar to the one founded by 
Xiebtig. 

Bactyer digoorered a synthesis of indigo about 1580, 
and a manufacturing company worked for twenty 
years to convert the discovery to a commercial success. 
The company could not succeed till two other discov- 
wies were added, one made by a professor in Holland 
and the other by a professor in Switzerland. 

Professor Haber, formerly of Karlsruhe, developed 
the synthesis of ammonia from hydrogen and the 
nitrogen of the air. This discovery is destined to add 
greatly to the food resources of the world. Without 
it Germany would have been defeated in the great 
war in six months. 

Michael Puxjin is a graduate of Columbia, and he 
studied at the University of Cambridge and with 
Helmholtz in Berlin. He has done much to make 
long-distance telephony practically possible. 

The first electrical manufacture of aluminum was 
invented by the Cowles brothers, students at the Case 
School of Applied Science in Cleveland. A second, 
more important, method was discovered by Hall as the 
result of a statement made by Professor Jewett in a 
lecture at Oberlin College. 

Such Ulustrations could be multiplied by the 
thousand, and it would bo easy to show that the wealth 
added by the work of professors in colleges and uni- 
veraitiefl very far exceeds the cost of the maintenance 
of all these institutions. 

The illustrations have been taken from chemistry 
and physics, but it would be a mistake to suppose that 
only scientific faculties are worthy of support. It is 
not necessary to argue the importance of training in 
other subjects than science. My own academic career 
was begun at Grinnell College, then a small western 
institution. There, Professor John Avery, who 
taught me Greek and German, was one of those who 
inspired me to a life of productive scholarship. 

In conclusion, I wish to make the following prac- 
tical suggestions. 
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(1) The executives of our colleges and universities 
should redouble their efforts to secure equitable sal¬ 
aries for their professors. They should see clearly 
that to secure able and efficient men in charge of the 
various departments and divisions of their work and 
so to relieve them from routine work that they may 
oontinue to be productive scholars as well as efficient 
teachers is the most important function of the in¬ 
stitution. 

(2) Positions as instructors should be given only to 
those young men, to be found anywhere in the coun¬ 
try, who have the best training in the subject to be 
taught and who give most promise of becoming both 
efficient teachers and productive scholars. These re¬ 
quirements are more severe, in general, than the re¬ 
quirements for men who might succeed in industiy, 
and the salaries should be rather higher than lower 
than the salaries paid for industrial work. In other 
words, executives should seek the best, not the 
cheapest. 

(3) Such men after appointment should be given 
ample opportunities and time for productive scholar¬ 
ship and should also be encouraged to become efficient 
teachers. 

(4) The number of instructors appointed should 
bear a close relation to the possibility of a rather 
rapid promotion for those who show exceptional 
ability. 

(5) Lock-step promotion—^a regular increase each 
year, almost irrespective of accomplishment—an easy 
device of executives to avoid trouble'—should not be 
tolerated. Men of unusual ability should be pro¬ 
moted rapidly, as they are in the industries. 

(6) New lines of work should be undertaken only 
when there are ample funds to support them. The 
CaUforma Institute of Technology set an admirable 
example when it refused to establish a department of 
biology before ample funds for its support were 
available without depleting the money needed for 
other departments. 
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ADEQUATE SALARIES FOR COLLEGE AND 
UNIVERSITY TEACHERS 

By EDWARD A. FILEME 


raKBIDXKT, WILLL&M nLSNK’S 

I HAVX been asked to address this body upon the 
question of adequate salaries for university and col¬ 
lege teachers. I have been asked to speak, however, 
upcm only one phase of the question, that is, the social 
iccqportaoce of sneh salaries. That immediately pre¬ 
sets a dUfioulty, parHeularly to a businesa man. I 
eonfine my talki^ usually, to business groups, and 
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to tell the average business audience that something 
is socially important is not to tell it very much. 

Every businesa man in America to-day knows that 
high wages for everybody are socially desirable. Not 
many of them know, however, just how they, indi¬ 
vidually, can midee wages higher. They suppose that 
higher wages must be paid out of profits and, with 
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competition what it is, they do not feel justified in 
cutting their profits any thinner. For that reason, 
although 1 profoundly believe in raising wages, I 
never suggest to businesB groups that they ought to 
raise them. I tell them, rather, to raise their wages 
80 that their total profits may be greater, and that is 
more likely to make a business man sit up and listen. 

Now this attitude, I am perfectly aware, is likely 
to be resented by the scholarly mind. It is what is 
called '^commercialism,” and commercialism is sup¬ 
posed to be a very ignoble thing. If the attitude is 
studied, however, it may be discovered that it is not 
wholly unscientific. 

The thing that impresses me most about scientists 
is that they are not so interested in what should be 
done as they are in what can be done. They do not 
care at all how electricity should act; they are simply 
curious to find out how it does act. They do not care 
what HgO ought to be; they are anxious only to know 
what actually results when such a combination of 
gases occurs. 

You would not permit a chemist to tell you that 
any formula should be adopted because the formula 
is socially important; hence, while I shall try my 
best to point out the social importance of adequate 
salaries in college and university research, I can not 
promise to separate the topic from the much more 
scientific theme of how salaries are raised. 

You are doubtless familiar with the way in which 
educators got their living in the olden -days. They 
attached ti>emselvcs to lords and rulers and to wealthy 
patrons in a manner which, if you were to imitate it 
to-day,would load to your being called a lot of graft¬ 
ers. They got their living in that way, however, be¬ 
cause there was no other. They could not sell their 
philosophies to the poor, because in the first place the 
poor were altogether too overworked and tired to 
develop an appreciation for what the educator had 
to olfer, and in the second place, the poor had no sur¬ 
plus with which to buy anything beyond their im¬ 
mediate physical necessities. 

The great masses of people, it must be remembered, 
were always in poverty, although the masses created 
all the wealth. The accepted formula for becoming 
rich, in those days, was to take this wealth from the 
masses, generally through taxation; and he who was 
strong enough to wield the taxing power had the best 
chance of becoming wealthy. 

It was a perfectly honorable proceeding. No one, 
not even the masses, questioned it That it seems to 
us at this date to have been a very cruel order of 
society, and socially undesirable, is rather beside the 
point It was the existing social order, and one had 
to live according to the laws governing that order or 
quit living. It was impossible, generally speaking, 


for people to support themadves and oantribnte jnudi 
to the world’s culture too. To secure a living througb 
labor, one had to spend hia whole time at it, and 
there was no time left for one to study and become a 
sehoiar. It was the mark of the scholar, then, that 
he was above soiling his hands with utilitarian toil, 
and the tradition has existed even to our times that 
the scholar is likely to be somewhat impractioaL 

But was the scholar ever impractical t Would it 
have been practical for him to spend his life in useful 
labor and thus make it impossible for him to attain 
any scholarship? The professors of old must have 
pondered that problem many times. They saw the 
injustices of the social order and many, like Plato, 
attempted to sketch an ideal human society. Saint 
Paul and the early apostles of Christianity, it is said, 
did try to support themselves by tent making and 
other handicrafts while they were carrying on their 
teachings, but unfortunately we have no record of 
how their economic scheme worked out. We know 
it was abandoned later, and the religious teachers of 
Christendom were supported by the church which, in 
turn, was generally supported by taxation. 

In China, where the ancient patriarchal order en¬ 
dured right up to the present time, it was everywhere 
aboopted that the scholar should do no work: and 
usually he grew finger-nails six inches long as a 
demonstration to whom it might oonoem that he would 
not and could not use his hands. Others, of course, 
had to work all the harder in order to free these 
scholarly gentlemen to develop their scholarship and 
their fing( r^-nails. But those who worked did not 
resent it. The world, they seemed to have perceived, 
could not get along without education, and many a 
family whose members for generations were doomed 
to live out their lives in poverty and toil still im¬ 
posed a voluntary tax upon themselves in order that 
some one member of their family every hundred years 
or so might become a scholar and thus bring honor 
to the family. 

I do not wish to philosophize upon the theozy or 
the traditions of education. I wish simply to point 
out that there was a good sound scientific reason for 
the tradition that the educator should be above the 
ordinary scramble for wealth. Never, however, was 
he or could he be aloof from the economic system. 
Unless there were leisure, there could be no education 
and culture; and those who specialized in education 
and culture were generally practical enough to abstain 
from practical affairs. The educators, whether they 
fully understood what they wmre dbing or not, did 
adjust themselves to the existing eeonomio order, and 
only when the eoononuo order changed did the edd* 
cationjal order change. 

Xn the purdy patriarchal order of society, hsCo# 
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the da^fl af a^tiea and o£ wide-spread trade, about the 
only edaeation which a child could get was that which 
he received within the family. It was about all he 
needed, for education consists, very largely at least, 
of an understanding and appreciation of one’s rela- 
tions to the things outside of himself; and in the 
family order, his family relationships and bis rela¬ 
tionship to his family’s gods constituted about all 
the relationships which he could comprehend. 
People got almost their entire living from the land 
on which they squatted, and they did almost all their 
living then within that small community of squatters. 
If a obild learned the full xa^iOuing, then, of father 
and mother and brothers and sisters, and if he 
learned how to do the things which it was necessary 
to do if the family was to be a going concern, he 
was properly accounted wise. 

When trade began to develop, however, and 
families, instead of getting their whole living by 
applying their own labor to their own land, found 
it more advantageous to exchange a surplus in some 
line for some other family’s surplus in another line, 
now human relationships were set up and a new edu¬ 
cation dawned. For, with the development of trade, 
there had to be trade routes and trade centers, and in 
these trade centers, people of very different traditions 
brushed up against each other and learned each 
other’s traditions and each other’s languages and each 
other’s arts and handicrafts. They became sophisti¬ 
cated, and out of this sophistication the literature and 
the arte of the cities were evolved. There was no 
discernible evolution of the human brain, but there 
was a perceptible evolution of human understanding, 
calling for teachers of a decidedly new type. These 
teachers held aloof from trade, but they adapted 
themselves admirably to the economic and social 
structure which trade had built. 

It was necessary that these far-flung trade routes 
have some traffic regulation. It was necessary that 
they be policed, if there was to be any semblance of 
order, and so the imperial state came into existence. 
This state required statesmanship—^trained statesman- 
thip—and presented a new field for educators, so 
education, again, had to follow the economic trend. 

It was necessary, even, that the religions be revised. 
The old family gods, which had been perfectly ade¬ 
quate in a patriarchal society, would hardly do for 
an empire claiming dominion over the whole known 
world. Many attribute the rise of Christianity in 
the Bexman empire to this need of the times for a god 
who wouldn't have to be carted around, but who 
oould be depended upon to rule everywhere and take 
of every last detail of this highly complex 
would as the old Lares and Penates took charge of 
wnetent dtam. 
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1 am not a historian and do not know how far to 
accept the theory. It is obvious, however, that the 
rise of Christianity did not mean tliat all Europe had 
become suddenly converted to the idea of universal 
love. It is also obvious that the new religion was a 
state religion, and it remained everywhere a state 
religion nntil new economic forces began to assert 
themselves. It is worth noticing, moreover, that, 
wherever the state was the supremo economic power 
and the church and the state were looked upon as one, 
the ehurch took charge of education, and out of the 
monasteries grew the universities. 

With the coming of the first Industrial Revolution 
and the rise of what we know os “capitalism,” educa¬ 
tion took a still different course. This course was 
made necessary by the new economic set-up, although 
few, if any, perceived the exact connection. This is 
not strange, for the capitalists did not think of 
capitalism os a new social order. They thought of it 
as a new way for individuals to get rich, providing 
the state and the nobility and the other traditional 
institutions would keep out of their way. The right 
of the individual loomed up as the controlling prin¬ 
ciple, and it was preposterous, people began to say, 
that one’s status in life should be fixed by his birth 
or breeding. There was no conscious rebellion against 
the institution of the family. People expected to go 
on just as they had always gone on, excepting that 
one man would have equal rights before the law 
with any other; and wherever the new factory system 
became highly developed, there was a tendency toward 
democracy. The state was given charge of education, 
with the understanding that the state should be guided 
at all times by the consensus of the free and indepen¬ 
dent citizens. 

Here was something of a predicament. It was bad 
enough, in the old days, when kings and ministers 
and ecclesiastic specialists assumed from time to time 
to tell the teachers just what they should teach. But 
now the theory was set up that the ignorant masses 
should stipulate just what and just how they should 
be taught. The theory, however, untenable as it may 
be, has died hard. The late Mr. Bryan gave voice to 
it when he argued that the taxpayers had a right to 
decide as to what is or is not correct biology. 

Whether the taxpayers should or should not control 
education is, fortunately, a question which need not 
be discussed. For the point is, they can’t. They 
may prohibit education. They make take measures 
to organize the school system so that the truth about 
things may be kept from the knowledge of the stu¬ 
dents. But they can not say what shall be taugltt. 

as they may try to do it, it can’t be done, for 
the moment the schools set out to tell students what 
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to think th^ eeaae to be an educational foree in these 
modem times* 

That statement needs examination, for the sohoola 
of the past surely did attempt to tell their students 
what to think—at least, many of them did, and they 
were still educational institutious. How does it hap¬ 
pen that what was true once is no longer truef 

Yon know the answer. What happened was mod¬ 
ern soienoe. After modem science got under way in 
human affairs, telling people what to think ceased to 
have the educational value which it had had before. 
For the world, up to this modem scientific era, had 
been governed by authority, that is, by the opinion 
of its rulers and its ruling classes. Class rule, in 
fact, was the only rule possible. If there was to be 
any culture, if there was to be any expansion of 
knowledge, if there was to be any human progress 
from generation to generation, it was necessary that 
the human mind and the human spirit be relieved, 
somehow, from the deadening influence of toil. It 
was necessary that there should be leisure, but it was 
impossible that there should be leisure for many, and 
if there were leisure for a few it could be attained 
only at the expense of putting upon the overburdened 
masses still heavier burdens yet. 

Such an organization of society could not exist 
along with any theory of equality. There bad to be 
special privileges, and the masses of people had to be 
taught to believe in the divine right of the privileged 
classes to exploit them, and only when the process 
was carried on to a humanly unendurable point was 
there ever much rebellion. 

Capitalism ushered in modern democracy, not be¬ 
cause the capitalists were philosophers who had 
reached the conclusion that special privileges were 
wrong, but because the special privil^os of the landed 
aristocracy interfered with their individual schemes 
for getting rich. The capitalists did not consider 
themselves a class. Each capitalist was likely to look 
upon every other capitalist as his competitor, whom 
he would like very much to put out of business 
entirely. But he wanted to be free to do it, and only 
through exalting individual rights could he see that 
any free-for-all fight would be possible. The capi¬ 
talist did not believe for a minute that his interests 
were the some as the interests of the masses. He did 
not believe that the interests of capital and labor were 
identical; he euppose<l, in fact, that it was to his in¬ 
terest to buy his labor in the cheapest possible market 
and that his best chance of sucoess lay in the economic 
failure of his employees. 

Moreover, the capitalists did not know that any¬ 
thing fundamental had happened to alter the age-old 
system of govemment by opinion. They did not 
understand what the dawn of modem sdenoe meant, 
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and that man hereafter must live less and less aeoord- ^ 
ing to the way in which he was told to live, and more 
and more according to the facts which it was possible 
for him to find. 

They made no war against tradition, the only tradi¬ 
tions to which they objected being those which stood 
in the way of their getting rich. In fact, those are 
about the only traditions which the world has ever 
rejected—those traditions which stand in the way of 
our economic interests. It is easier, generally, to 
accept a tradition than to think it through, and if 
people think that they can afford to accept it they 
will. Women, for instance, for thousands of years, 
obediently and eornplucently married the men whom 
their parents selected for them, because they couldn't 
afford to do otherwise; but women are very different 
creatures, now that they can afford to be. 

I am not trying to give you an erudite account of 
the history of civilization. I am speaking, remember, 
purely as a business man. As a business man, I dis¬ 
covered that the so-called rules of business would not 
work. I discovered, to rny cost at times, that the 
traditions of business were all out of plumb with its 
realities. I discovered particularly, as thousands of 
other American business men have been compelled to 
discover, that even my own opinions were not valid. 
We discovered, in the end, that business can not be 
run successfully on any one's opinion, but that, if 
we were to meet and boat competition, we would have 
to conduct our business upon actual scientific research. 

This did not make me a scientist, but it compelled 
me to look into the matter of what science had been 
dom£* to human affairs. 1 had supposed, in my igno¬ 
rance, that its main contribution had been the mere 
increase of knowledge—^information which alert busi- 
nees men might make use of now and then. But X 
discovered that it was changing our whole approach 
to human life. It was not only breaking down certain 
traditions, but was arraying itself against all tradi¬ 
tional thinking. It was making it increasingly im¬ 
possible for class rule to go on and for human affairs 
to be determined by the opinion of some ruling class. 
Nor could the opinion of the majority be substituted, 
for when science made a discovery the discovery was 
not affected in the least by the election rotuma. 

The old authorities, it seemed clear, were gone. The 
family, which had gained its authorily through its 
economic dominance, was now losing its influenee. 
Ecolesiasticism was also passing along with the whole 
theory of the divine right of nunorities or majorities 
to tell us what to think. The truth, it was evident, 
no longer came from authority, but authority came 
only from the truth, 

You are as familiar as 1 am with the efaaoge tribish 
has come over all human aoeiefy ginee barinees bjfgoh 
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tiled its traditumal opinions and adopted the metn* 
oda of seienti&s researeh. No eoxnparable change has 
ever happened in all human history in so short a time. 
But how this change affects the status of the teachers 
in our colleges and universities is the object of our 
special inquiry here. The traditions of education 
and the traditions of business may be as far apart 
as the poles, but the truths of education and the 
truths of business can not be contradictory. In the 
age of authority, of necessity I believe, educators had 
to effect some working alliance with the authorities. 
Doubtless they believed what they taught, and doubt¬ 
less, also, the things that they taught were for the 
ultimate human good, however hard they might bear 
upon the masses in their generation. Educators in 
the ancient days could not proclaim liberty and equal¬ 
ity and fraternity, for there was nothing in the 
economic set-up which made liberty and equality and 
fraternity possible. About the most they could do, 
then, in the way of alleviating the anguish of human 
life, was to teach the privileged classes to be just and 
merciful, and to give of their bounty to the poor. 
They may have felt themselves above economic con¬ 
siderations, but when education was necessarily con- 
hned to a small leisure class they could not be. 

To be educated in the old days meant to be “well 
read,” for the knowledge of the world was pretty 
well outlined in a number of books which it was pos¬ 
sible for on exceptional mind to read and digest in a 
lifetime, if he had sufficient leisure to devote himself 
to the task. Hence it was quite natural, with the rise 
of democracy, that there be on attempt to make edu¬ 
cation universal so that everybody in the end might 
beoome well read. But those who were hoping along 
these lines failed to take note of what science had 
been doing. Srience had been digging up new knowl¬ 
edge, and it had been digging up so much new 
knowledge that it had become impossible for any 
individual brain to absorb even the gist of it. 

little by little then, the educators had to abandon 
the theory of a general education. Grudgingly, and 
with an agonming tug at their traditions, they ac¬ 
cepted specialization. One reason why they accepted 
it was that a knowledge of the ancient classics had 
struck a bear market, while there was an ever-growing 
demand for a knowledge of the new chemistry. 

Weak opportunists in the educational field surren¬ 
dered at onee, and were quite willing, in return for 
fat endowments, to reorganize their colleges according 
to the new bourgeok demand. They admitted wealthy 
buldneBS men of no aeademio standing whatever to 
their direotoratea. These business men were supposed 
to be praotioal, but their course was such as to dismay 
the fattbfol old guard of college professors who were 


trying to live up to the best academic traditions and 
believed that education should be superior to money¬ 
making. 

I hold no brief for either side. 1 am simply trying 
to state the situation. Unless the situation is under¬ 
stood, unless we can trace the forces which are reshap¬ 
ing human society and all its institutions, there is 
little likelihood of our solving the problem of college 
and university salaries. Those salaries are going up. 
I can say that confidently, and I can tell you why; 
but they will not go up rapidly enough, or in an 
orderly and systematic and satisfactory manner, 
unless the teachers themselves fully grasp the situa¬ 
tion and deal constructively with it. 

When business men began to control our institu¬ 
tions of higher education it might be supposed that 
they would alter them in accordance with the business 
needs of the day. But that is only a supposition 
based possibly on the supposition that, because a man 
had succeeded in business, he must know a great deal 
about business needs. There is little ground for this 
assumption, for until very recently, business was not 
governed by scientific fact-finding but by the opinion 
of the chief executive, and while this opinion was 
always affected by his business experience, it was 
almost uniformly grounded in tradition. If a man 
succeeded in business, then, it was not because he 
knew scientifically what he was doing, but because his 
opinion happened to bo a little nearer the mark than 
the opinions of his competitors. But even if his 
opinions wore good in the particular field to which 
his life had been devoted, this did not insure his hav¬ 
ing good opinions in other fields. If he had cus¬ 
tomarily asserted his good opinions strongly in his 
business, however, it was almost a foregone conclu¬ 
sion that he would assort his opinions quite as 
strongly elsewhere, whether he had any grounds for 
his opinions or not. This is a mere habit of human 
nature. It is part of the pompousness tliat comes 
from success. 

But that type of business leader is going. He is 
going because business has discovered a safer and 
more efficient leadership—the leadership of scientific 
research. The groat executive of to-day, when con¬ 
fronted with a business problem, does not give the 
answer to it. He finds the answer instead. He 
knows, of course, that he is unequipped personally to 
find these answers. They must be found by research 
speoialistB in scores of special lines; and every year, 
therefore, the demand is increasing for men and 
women trained in scientific thinking. 

The great system of mass production which now 
dominates the market was developed by such thinking, 
and depends upon scientific research for its daily pro- 



406 


SCIMOSI 


[Vob. Laqcz, Ka im 


grams. And because it is dommating^ the market, all 
business must adopt its methods. In the very near 
future, then, there will be such a demand for fact¬ 
finders that our colleges and universities will he hard 
put to it to furnish an adequate supply, and those 
who are most capable of teaching and training our 
youth to become fact-finders will be tempted by large 
salaries away from the colleges and universities into 
business and industrial life. 

I hope, when that time comes, that our teachers 
will prove to be sufliciently selfish. If they arc un¬ 
selfish, if they are willing to sacrifice themselves and 
their families to the traditions of education and go 
on teaching in college while their wives do the family 
washing, we may be in for considerable trouble; but 
if they are sufficiently selfish, as I have rciison to 
believe they will be, it will be up to the collogca to 
find a way to keep them from accepting the offers 
which they get. And the only way that they can find 
will be through raising their salaries—not to a mere 
living wage but to several times beyond their present 
level 

And how will the colleges be able to do this? The 
answer is that they will do it by continuing the seem¬ 
ingly deplorable course upon which they started some 
time ago, making closer and closer connections with 
the business world. 

But this time they will not be trading their aca¬ 
demic ideals for fat endowments and elevating igno¬ 
rant and opinionated business leaders to their direc¬ 
torates because they are rich. For the leaders c)f the 
new industrial order, while they may be ignorant, can 
not be opinionated. They must be men wffio are 
willing and eager to learn, wlio hold the positions 
they hold because they are eager and willing to learn, 
and who have at least learned one fundamental truth 
’—that the best way to decide whether any course is 
right or wrong is to find out. 

Schooled or unschooled, then, they will not wish to 
shape the colleges to their preconceived opinions. 
They will put them, if they can, upon a fact finding 
basis; and when it is discovered that the colleges ore 
losing their best men because they are not being 
adequately paid, the answer to that will be adequate 
salaries. 

It may seem to some that I am suggesting an un¬ 
conditional surrender of educational ideals to the 
eoonomic necessities of the momwit. I am not. But 
tlie problem, I wish to emphasue, is not one of 
whether education shall remain aloof from economic 
chanp or be guided by it, for education can not 
remain aloof from economic change: it is impossibly 
that education shall develop in one direction while 
human relations are developing in another. The 


problem for the tea^era, ae X see it, is nirbetbear tbsy 
shall accept the facts of eeonoinio ohange^ in the eame 
way that they accept the facts of chemistry and 
physics, and organise their understanding and thmr 
activities in accordance with those facts, or whether 
they shall be driven blindly into positions which seem 
to be at variance with their academic ideals. 

For 1 am not talking about what ought to happen. 
I am talking about what is happening now and what, 
because of forces which are so actively at work among 
ns, must happen more and more. 

Thousands of teachers to-day, especially in our 
larger cities, are eking out their salaries with part- 
time commercial employment. Many of them resent 
the necessity for this. They would rather, they think, 
be liberated to teach pure truth, than have to go into 
the world of business and discover from day to day 
what the pure truth about that world is. I can sym- 
pathiae somewhat with their resentment; nevertheless, 
it is one of the best signs of our times that the teach¬ 
ers of our youth all over the country are getting this 
practical first-hand knowledge and keeping the educa¬ 
tional and the business orders within communicating 
distance. If they are not kept within communicating 
distance, we know, one or the other must soon fade 
out of the picture, and it will not be the economic 
order that will go. Every such tie-up, then, is of 
direct practical value to the colleges and universities. 
If there aro seeming clashes between the truths of 
edneat* /n and the truths of business, it will do no 
good for educators and business men to try to argue 
it out. Educators know this, and business men, X am 
glad to say, are banning to know it They are be¬ 
ginning to know that, when problems arise, the only 
dependable course is to discover the facta. 

What is most necessary now is that this unconaoiona 
and disorderly movement to blend education and in¬ 
dustry become conscious and orderly. The schools 
must perceive the necessity of fusing with our new 
eoonomic order, and our industrial civilization must 
perceive the necessity of building up, within itself, a 
genuine educational and cultural life. 

Teachers, then, of all people, must of necessity 
learn the facts of our ohangixig economic order; and 
when those facts are learned, I feel very certain moeh 
of the resentment against 'Commercialism^' will dio- 
appear. 

For this machine civilization is not at all what its 
very leaders have traditionally supposed it waa* It 
is not the creation of supermen or of busiuM 
geniuses. It is a simple matter of science and pen^r 
eoming into very ordinary human brains and bandL 
faience discovered the power. 3^ 
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to be core^ to our indiTidual and sooiat undoing, 
but tbe gzeat bistorieal event of our times is that it 
baa been diseoverod that this power ean not be sue- 
eessfully used in anything less than the scientific way 
and that the scientifio way to use it has proved to be 
the way of maiimum service and maximum total 
profits. 

When man began to use it, he supposed that he 
could use it at the expense of others. Now, not be- 
eauae he baa had a change of heart, ho is beginning 
to learn that this can not be done. Time was when 
men could get rich in business through exploiting 
their fellow men on every hand. Some may seem to 
be doing that to-day, but the game is almost played 
out, for the markets of the world are fast becoming 
dominated by those industrial and oommereial insti¬ 
tutions which are scientifically discovering how to 
give more service for the money than has ever bean 
given before. 

Time was, not so long ago, when high prices were 
supposed to mean large profits. There was a reason 
for such a belief, for it was universally perceived, 
before power came into the world, that the masses of 
people could not possibly buy the beautiful and 
luxurious things with which business most oonoemed 
itself. 

But maBB production has changed all that. Mass 
production means production for the masses. Unless 
the masses can buy, mass production, with all its 
economies, can not go on. Therefore, mass produc¬ 
tion, which already dominates our markets, insists— 
for soieniifio rather than sentimental reasons—that 
the masses be equipped with buying power, and by 
tile use of science in methods and in management has 
discovered how production may be so increased per 
man that these higher wages may be paid. 

The ancimit theory of business was to add a profit 
to the cost of production, however great the cost of 
production was, and search for the few customers 
with sufficient buying power to pay such a price. 
The new principle is to set a price which the masses 
can pay, and then to enlist all the available science in 
tiie world to discover how the thing may be produced 
and sold at a profit within that price. 

This second Industrial Bevolution is the greatest 
revolution in human history. Ail previous revolutions 
meant the aseendancy of some new class over the 
IKrevious ruling class. This revolntion means the 
ascendancy of scienoe and the liberation of the masses, 
not merely from the tyranny of some ruling class, but 
fnm tb^ devastating infinenoes of poverty and toil. 
X grant that the masses are still ignorant, and that 
Uteracy has not meant, and could not mean, 


universal education. Even if it were possible for ail 
to read the classics and to recite them glibly in the 
original Latin and Oreek, BtUl there would not be 
universal education. For education consists, largely 
at least, of an understandit^ and appreciation of our 
relation to the things outside ourselves, and the 
ancient classical curriculum can not give us that. 
Only as we learn the truth, including the truth about 
life as it is and as it is becoming, will the truth make 
us free to live a larger life. 

The machine civilization not only needs this truth 
but is rapidly becoming conscious of the need. Busi¬ 
ness needs fact-finders, and is employing them more 
and more. Also it needs fact-finders with adequate 
equipment and adequate buying power. And it needs 
fact-finders not only in the realm of chemistry and 
physics but in every science which points a way to a 
larger human life. 

Business in the near future must come to realize 
that it needs psychologists quite as definitely as it 
needs engineers, and sociologists quite as much as 
economists. Not only must business be freed from 
traditional thinking, if it is to meet the scientific com¬ 
petition of to-day, but the masses whom it serves must 
be freed from traditional thinking if they are to func¬ 
tion adequately in this new world order. 

This new economic system can not afford vrar, and 
it can not afford the narrowness and provincialism 
which engender it. It can not afford ugliness, or that 
deadening contentment which the ruling classes once 
insisted that the masses should cultivate. As leisure 
increasee and buying power increases, there must be 
a corresponding increase in ambition for and appre¬ 
ciation of the good things of life. Taste and culture 
then must be developed. The emotions must be edu¬ 
cated and there must be a greater and greater devel¬ 
opment of the spiritual values as this supposedly 
materialistic machine civilization goes on to its logical 
destiny. 

I have said often, to hiisinesB audiences, that the 
pursuit of beauty is the greatest thing in human life. 
It always was the greatest thing, but now we have 
hit upon times when the masses of humanity every¬ 
where can and must engage in that pursuit. The 
pursuit, however, must be along fact-finding lines. 
The new order can not be discovered in the old tradi¬ 
tions, It must be discovered in the now relationships, 
and the time of the discovery will depend very largely 
upon the willingness of our educators to break from 
the old tradition of aloofness and enter into joyous, 
whole-hearted, enthusiastic and constructive coopera¬ 
tion with this new, fact-finding, economic system. 

If this be eommercialism, make the most of it. 
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DISCUSSION 


A wntTEE in Science Progress^ gome years ago ex¬ 
pressed the opinion that the pretense that the man of 
science is above cash in any form is perhaps the worst 
form of scientific snobbery. **In science as in other 
things,” said this writer, “the proper and honest pro¬ 
cedure is to pay for work done.” This form of 
scientific snobbery, now rapidly and most fortunately 
disappearing, did not fool the clear-headed among 
business men. The late E. W. Scripps, one of the 
founders of the Scripps chain of newspapers and of 
Science Service^ regarded scientists who willingly and 
unnecessarily labored on a miserable stipend as 
economic, imbeciles. A biologist might have said that 
such scientists were not well adapted to their environ¬ 
ment. Adaptation is likely to be the key to sur\uval 
of scientists as well as other organisms. 

It is common knowledge that scieutiflc research in 
a single century has outstripped the experience of 
ages. Dr. Cattell is authority for the statement that 
science has increased wealth fourfold, an assertion 
very easy to believe. The same leader points out that 
democracy is dependent on science. 

The “fiat currency of honor and position” does not 
pay the bills, even for personal and official scientific 
advancement. Peixotto’s studies at California indi¬ 
cate that the average expenditure of ninety-six faculty 
men for professional advancement was only L3 per 
cent, of salary, and twenty-two of them spent less 
than one half of one per cent, Henderson in a 
similar study at Yale found that two thirds of the 
faculty had to supplement their regular university 
salary by outside work, and that in some instances 
the professors could not even afford to send their 
children to a college of the grade in which they 
themselves were teaching. 

It is perhaps unfortunate that the world does not 
“seek out its benefactors and voluntarily offer them 
the reward to which they are entitled.” Breuer* 
rightly says, “The physician’s primary duty is to 
provide a comfortable existence for himself and his 
dependents. That comes even before his duty to his 
fellow man for the simple reason that he can not do 
his fellow man much real good unless he is properly 
equipped.” 

According to Professor Compton there was in 1927 
DO university in America, land of wealth and oppor¬ 
tunity, which was able to offer, dollar for dollar, a 
salaa:^ equal to salaries in universities even in war- 
ridden Germany. 

J. S. Ames, now president of the Johns Hopkins 
University, asserted,* “The soientific meA of America 

1 Quoted in Scibkgb, May 4, 1917, pp. 438-^435 

• Mtfdtoal EconomUie, April, 1924, pp. 17-19. 

» flemNOE, October 5, 1918, pp. 401-410. 


have suffered greatly at the hands of the people.'^ 
The significant statistics pfesentod by Professor 
Noyes at the symposium on the salary question, ar¬ 
ranged by the Committee of One Hundred on Scien¬ 
tific Kesearch of the American Association for the 
Advancement of Science at Des Moines, Iowa, De¬ 
cember 31, 1929, amply substantiate President Ames^ 
statement. To quote Ames further: “The time has 
come for Ajnerica to recognijio the usefulness of the 
scholar, the thinker, the investigator of science. All 
the other countries of the world have done so long 
since.” 

SciKNCE* quotes the British Committee of tlie Privy 
Council for Scientific and Industrial Research to the 
effect that all the important advances which recent 
generations have made in industrial science, from 
wireless telegraphy to synthetic indigo, have been the 
direct outcome of discoveries made by “pure” science 
conducting research solely for its own sake. The 
committee also emphasizes the necessity for a let-up 
on competition, and for more cooperation, and con¬ 
cludes that “it is not an accident that the firms which 
have been mo.st conspicuous in the world for their 
scientific advancas—such as the Carl Zeiss firm of 
Jena—have also been most conspicuous for en¬ 
lightened and generous conditions of employment.” 

The importance of science to civilization requires 
that intellectual ability of the highest order should be 
recruited, developed and devoted to research—ability 
certainly equal or superior to that of the foremost 
captains of industry. The experience and testimony 
of our leaders indicate unequivocally that there is a 
high degree of correlation between Balaries and 
standards of performance. 

In 1926 Professor William MacDonald said, “Wo 
might have had the needed endowments long ago if 
intellectual workers, recognizing their solidarity, had 
unitedly asked for them; we can have them now when¬ 
ever the workers are prepared to use them and ask 
for them with common voice.” 

There used to be an idea among some scientists, now 
happily dissipating, that organization for economic 
advancement would hamper individuality, would tend 
to mediocrity of performance. The accumulating eic- 
perienoe of actors, physicians, professors, lawyers 
and engineers unmistakably indicates that this is not 
the case. On the contrary, organization, by provid¬ 
ing the benefits of contact, united effort, more ade¬ 
quate salaries, superior facilities for work and izn^ 
proved status, gives freer play to the expression of 
individual abilities and tends to streng&en aU bt- 
ventive and investigative efforts. 

4 November 8,1916, pp. 641-4142. 
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Soianti&s men are working together izioreagingly 
along eoonomio lineSi not to control anything or any- 
bo^yj but to secure that status which will enable re¬ 
search men to do their best for society. 

The Committee of One Hundred on Scientific Re¬ 
search of the American Association for the Advance¬ 
ment of Science is doing a notable service to all scien¬ 
tific men and to the community. Special credit is due 
to President Millikan, and to Messrs. Catiellf Kellogg, 
Papin, Livingston and True, members of the Execu¬ 
tive Committee of the Committee of One Hundred. 
The efforts of the council and the Executive Commit¬ 
tee of the association in supporting the work of this 
committee also deserve appreciation. Most of the 
work of the Committee of One Hundred has fallen on 
Dr. Rodney H. True, head of the department of bot¬ 
any and director of the Botanic Garden at the Uni¬ 
versity of Pennsylvania, whose tireless efforts as sec¬ 


retary of the committee are well known to those who 
hare worked dose to him. 

The work of the Committee of One Hundred has 
been done in the spirit of a statement made by Sir 
John Russell referring to research iu agriculture; 

The past has been rich in the joys and thrills of dis¬ 
covery; but it has taught this lesson: that discoveries in 
applied science inevitably follow advances in pure 
seienoe. H we would improve our agriculture the surest 
way is to increase knowledge of the soil, the plant and 
the animal. Empirical methods, it is true, have often 
given advances in the past, but they are slow, hesitant 
and uncertain; dependent on accident. Ejcact knowledge 
is the only sure basis for improvements; encourage, 
therefore, those among you who are striving to win it. 

Waltbr P. Taylor 

National Fsdx&ation or 
Feoxral Employees 
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RECENT DEATHS 

Db. William E. Story, professor of mathematics 
at Clark University from its foundation in 1889 to 
1921, and since then professor emeritus, died on April 
11. He would have been eighty years old on April 
29. 

Db. Frank Haimbaoh, assistant curator of ento¬ 
mology at the Academy of Natural Sciences, Phila¬ 
delphia, has died at the age of seventy years. 

Dr. Franz C. Waldbokbb, director of chemical re- 
flearoh at the Winthrop Chemical Company, Inc., and 
the H. A. Metz Laboratories, Inc., died recently in 
London. He was forty-eight years old. 

Professor John Oliver Arnold, F.R.S,, emeritus 
professor of metallurgy in the University of Shef¬ 
field, died on March 27 in his seventy-third year. He 
was a pioneer in work on vanadium and molybdenum. 

The death at the age of sixty-four years is an- 
notuieed of Professor R. Zsigmondy, holder of the 
Nobel prize for 1926, professor of chemistry at the 
University of Gottingen. 

The death is announced of Dr. Hermann von Iher- 
ing, professor of zoology in the University of Giessen. 

Dr. Katscsaburo Yamaoiwa, professor '^f pathol¬ 
ogy at the Tokyo Imperial University, Japan, died on 
March 2. He specialized in the experimental study of 
cancer. The production of tar cancer in rabbits was 
one" of his outstanding accomplishments. 

MEMORIALS 

A rCABUDT in memory of Bashford Dean was un- 
Yeiied on April 14 in the hall of armor at the Metro¬ 


politan Museum of Art. The tablet is the gift of the 
sculptor Daniel Chester French. Dr. Dean was at the 
time of his death honorary curator of arms and armor 
at the Metropolitan Museum as well as honorary 
curator in the American Museum of Natural History 
and professor of zoology at Columbia University. 

The Jourrud of the American Medical Association 
reports that the physicians at Fukushima, the native 
place of the late Dr. Hideyo Noguchi, have erected in 
his honor a stone monument in the garden of his old 
house on Lake Inawashiro, and the house has been 
bought to be kept forever in his memory. A library 
will be established near the house. 

The British Medical Journal writes editorially; 
“Jean Baptiste Lamarck, soldier, biologist and phi¬ 
losopher, was born in Picardy in 1744, and died in 
1829, His remains lie buried in an anonymous grave 
in Montparnasse cemetery, Paris, but until 1914 his 
native country had a memorial of him in the house 
where he was bom, the home of his ancestors at 
Bazentin, a small village of the Somme, not far from 
Albert. During the war years Bazentin lay within 
the war zone, and now what was Lamarck’s house is 
but a heap of ruins. The Sooi4t6 linn^enne du Nord 
de la France has resolved to raise a fund to be used 
for the purpose of erecting on the site of the old 
houze a memorial worthy of Lamarck’s groatnees. 
This memorial will stand in the middle of a garden in 
whirii the plants grown will be the botanical spoeies 
specially studied by Lamarck, or named’after him by 
othOT botanists. Itamarok belongs not only to his own 
province and country, but to all countries whose cnl- 
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tuw has been influenced by his pioneer work; and the 
society feels^ therefore, that to help it in its project it 
may call on the members of the great scientiflc 
brotherhood throughout the world. It extends its ap¬ 
peal to the scientiflc societies of the British Isles, and 
asks that all remittances by check or inteniational 


postal order should be directed to the aeooimt of ^ 
Soei4t( Lum^euna at the Banque de Franoe, sue^ 
cursale d^Axniens (Somme), and ear-mazked for the 
Lamarck Fund. Letters should be sent to M. le Sec¬ 
retaire G^eral du Comit6 Lamarck, 81, rue Lemer- 
chier h Amiens, Somme.^’ 
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SCIENTIFIC EVENTS 


GIFT OF CRYSTAL TO THE SMITHSONIAN 
INSTITUTION AS A MEMORIAL TO 
WORCESTER REED WARNER 

The SniithBonian Institution announces that a per¬ 
fect sphere of flawless crystal, believed to be the 
largest in the world, is now the property of the 
United States National Museum, thanks to the gener¬ 
osity of Mrs, Worcester Reed Warner. Mrs. Warner 
made the gift as a memorial to her late husband, 
whoso own outstanding achievements were largely in 
the manufacture of astronomical instmmentB from 
quartz. 

The cry&isl ball measures 12J inches in diameter 
and weighs 106J pounds. Perfect spheres of as 
much as 6 inches in diameter are great rarities, prized 
alike by emperors and museums, so that the unique¬ 
ness of the National Museum’s acquisition may be 
realized. 

The block of quartz from which the ball was cut 
is said to have come from Burma and must have 
weighed over 1,000 pounds. It was cut in China 
and polished in Japan. Eighteen months were re¬ 
quired for this delicate and laborious task. Accord¬ 
ing to Mr. George F. Kunz, the Japanese workmen 
first round the rough mass of crystal by careful chip¬ 
ping with a small steel hammer, forming a perfect 
sphere witli the aid of this tool alone. For grinding 
they use cylindrical pieces of cast iron, about a foot 
in length and full of perfoiations, in which the 
ball is kept constantly turning. The abrasive mate¬ 
rial used in this first grinding is powdered emery 
and garnet. The final polishing is effected with 
crocus or rouge (finely divided hematite), giving a 
splendid lustrous surface. 

The ball came to this country in 1925 and was 
immediately placed on temporary deposit in the Na¬ 
tional Museum. The ofiScials of that institution ex¬ 
press their pleasure that Mrs. Warner’s gift makes it 
the permanent property of the nation. The late Mr. 
Warner, to whom the gift is a memorial, was a mem¬ 
ber of the firm of Warner and Swasey, instrument 
makers. Mr. Warner designed and constructed three 
of the largest telescopes in use in this hemisphere, in¬ 
cluding the 36-inch instrument of the lick Observa¬ 
tory, the 40-inch telescope of the Yerkes Observatory 
and the 72-inch telescope for the Dominion of Canada. 


FELLOWSHIPS IN CHEMISTRY AT THE 
JOHNS HOPKINS UNIVERSITY 
The Department of Chemistry of the Johns Hop¬ 
kins University has announced the second annual 
quota of fellows selected under the National Fellow¬ 
ship Plan established last year. The plan provides 
ultimately for the estabiiahinent of one fellowship 
from each of the forty-eight states of the union. 
There ore in*addition two national foliowships-at- 
large and one international fellowship for England. 

In announcing the names of the newly elected fel¬ 
lows, Dr. J. C. W. Frazer asked that it again be 
emphasized that the ohemical fellowship plan at the 
Johns Hopkins University does not oontemplate the 
discovery of chemical geniuses nor the production of 
'^super-chemists.” “The plan is in effect,” he said, 
“an experiment in chemical education which puts into 
actual operation a few ideas which are almost uni¬ 
versally endorsed but too seldom concretely applied. 
The unique feature of the situation is tbat careful 
planning on the part of the university officials and 
generous cooperation from public-spirited individuals 
and organizations have made it possible to remove 
many of the practical difficulties which often stand in 
the way of ‘ideal’ procedure.” 

The fellows newly selected by the respective state 
committees are as follows; 

William Bhallcross Speed Fellowship: Thomas Gross, Jr,, 
Univeraity of Kentucky, Lexington, 

U. S. Industrial Alcohol Co. Fellowship: Donald L. Ziak, 
Louisiana State University, Baton Rouge. 

General Motors Corporation Research Laboratories Fel¬ 
lowship: Arthur L. Glasebrook, University of MiebU 
gan, Ann Arbor. 

Hormel Foundation Fellowship: Walter O. Lundberg, 
University of Minnesota, Minnei^lii. 

G. A. Pfeiffer Fellowship: Lloyd B. Thonms, University 
of Missouri, Columbia. 

John M. Hancock Fellowship: Donald L. Famham, Uid- 
verslty of North Dakota, Grand Forks. 

John Wiley and Sons, Incorporated, Fellowship: Do n ald 
A. Wilson, Geneva College, Beaver Falls, Penn^ 
vsnia. 

Du Pont Fellowship: Clarence P. Ely, University 
flielunond, Virginia. 

Fleiaehmaim FeUowshlpt WUliain Redmond JdNitin^ 
Unlvorsl^ of Washington, Seattle, 
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ftQd Oarboa Obemiefll* Oorporatiaa FeUomddp: 
^Mtof 0. OhitWQod, Woit virglaia UnSrwrBlty, Mor- 
i^Unm. 

Patrick Oarvaa Memorial FeUowihip-at^largo: Theodore 
Ii* Browayard, Maseachusette Inetitute of Techaolog^, 
Oaiabridge. 

The English fellowship will not be awarded until 
later in the year. 

Each fellow receives one thousand dollars annually 
while studying for his degree at the Johns Hopkins 
University, 

The course of instruction outlined for them enipha< 
aiseB fundamental training in mathematics, physics 
and English, as well as in the four major branches 
of chemistry (inorganic, organic, physical and ana¬ 
lytical), A broad fundamental training is the ob¬ 
jective. 

The plan also provides for contact with prominent 
chemists, both American and foreign, under a special 
lectureship establiflhed by Dr. A. R. L, Dohme, of 
Sharpe and Dohme. 

To date twenty-five fellowships have been estab¬ 
lished. They are as follows: 

Eli liilly Company, Indianapolis, Indiana. 

Firestone Tire and Rubber Company, Akron, Ohio. 
Francis P. Qarvan, given at-large. 

J. T. Baker Chemical Company, PhlUipeburg, New Jersey. 
H. A. B. Dunning, Baltimore, Maryland. 

The Bill Baskob Foundation, Wilmington, Delaware. 

The Brown Company, Berlin, New Hampshire. 

The Brown Company, Portland, Maine. 

The Kewaunee Manufacturing Company, Kewaunee, Wis¬ 
consin. 

The General Motors Corporation Research Laboratories, 
Detroit, Michigan. 

The Carbide and Carbon Chemicals Corporation, West 
Virginia. 

The Fleischmann Company, Washington. 

William Bhallcross Speed, liOuisviUe, Kentucky. 

Patrick Garvan, given at-large. 

Mary Carroll Garvan, given at-large. 

John Wiley and Sons, Incorporated, Pennsylvania. 

XT. S. Indttstrial Alcohol Company, Louisiana. 

Hormel Foundation, Austin, Minnesota. 

E. 1. du Pont de Nemours 4 Company, Virginia. 

M* Hancock, North Dakota. 

Fredariek Q. Doaaaa, England. 

0. A, Pfeiffer, Missouri. 

Amedean Can Company, Oalifomia. 

Anseiiean Can Company, Oregon. 

Amerlean Can Company, Utah. 

StfMMER MEETXNO OF THE BOTANICAL 
SOCIETY OF AMERICA 
Tbs Informal summer meetinga hdd last summer at 
Dartmouth OoUsgO^ Haaoveri New Hampshixe, and at 
:tl|e of Wyoming, at Laramie, Wyoming, 


met with suoh warm appreciation by those who were 
present that the society decided at its last meeting to 
arrange for one or more such meetings for the coming 
summer. Preliminary inquiries developed the fact 
that a large number of botanists will be in England 
and elsewhere and it seemed best in view of this 
wholesale migration to hold but one meeting. It 
seemed that this might be a good time to accept the 
cordial invitation from the University of Washington, 
Seattle, to meet at the Biological Station of that uni¬ 
versity, Friday Harbor, on Puget Sound. 

Here exceptional opportunities will be offered for 
observing the giant algae of the Pacific and the other¬ 
wise rich vegetation of the Sound. Proximity to lum¬ 
bering operations as carried on among the large trees 
of the northwest as well as to glaciers on Mt. Rainier 
or Mt. Baker offers other interesting possibilities. 

Round-table talks as general subjects and im¬ 
promptu discussions as personal associations may 
suggest will give the same informality to the meeting 
that characterized those of last year. 

A hearty welcome will meet all botanists whether 
members of the society or not. Colleagues from other 
countries are cordially invited to be present 

A circular giving more detailed information will be 
mailed to members of the society in May. 

Meanwhile, inquiries may be addressed to Professor 
T. C. Frye, Botanical Department, University of 
Washington, Seattle, Washington. 

Rodney H, True, 

Chairman of the Organizing Committee 

CELEBRATION IN HONOR OF DR. WELCH 

A DiSTiNGUisuED audieooe gathered in Memorial 
Continental Hall, Washington, D. C., on April 8, to 
celebrate the eightieth birthday of Dr. William H. 
Welch, professor of the history of medicine at the 
Johxm Hopkins University. 

The address made by President Hoover was trans¬ 
mitted by intemationaL radio and meetings had been 
arranged in many American and foreign cities. The 
program included speeches by the President; Dr, 
Livingston Farrand, president of Cornell Univer¬ 
sity, and Dr. Simon Flexner, director of the Rocke¬ 
feller Institute for Medical Research; reading of con¬ 
gratulatory messages by John A. Kingsbury, of the 
Milbank Memorial Fund, and the presentation of the 
first impression of a dry-point etching of Dr. Welch 
by Alfred Hutty- 

President Hoover’s address was as follows: 

The many yean that 1 have been honored with Dr. 
Wetdi’s friendship make it a privilege to join In this 
day of tribute to him by his friends, and by the great 
seittslifie sooieties of our country and the whole world. 
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Dr. Welcli has reached his eightieth year, and a whole 
hation joins in good wishes to him* 

Dr. Welch is our greatest statesman in the field of 
public health, and his public service to the nation well 
warrants our appreciation of him. With profound 
knowledge, wide experience and skill in dealing with men, 
sound judgment and a vision of the future, ho has been 
a great asset to the nation, and we may fortunately boi>e 
that he will continue for many years more to bless man¬ 
kind with his invaluable leadership. 

Our age is marked by two tendencies, the democratic 
and the scientific. In Dr. Welch and his work w^e find 
expression of the best in both tendencies. He not only 
represents the spirit of pure science, but constantly sees 
and seizes opportunities to direct its results into service 
of human kind. 

Medicine until modern times was a species of dramatic 
play upon emotions rather than a science made useful 
through technology. It combined centuries of experi¬ 
ence in trial and error in reactions from many drugs, 
with a maximum of skill on the part of the practitioner 
in a kindly art of making the patient feel as hopeful and 
comfortable as possible while he was dying of the dis¬ 
ease, the origin and treatment of which were as yet un¬ 
discovered. Providence was made responsible for his 
fate, rather than the bacillus which should never have 
been allowed to infect him. 

Modem medical practice, however, is based upon a vast 
background of scientific research and discovery. In tho 
creation of this science, in the conversion of its prin¬ 
ciples into technical methods for use in actual practice, 
in the diffusion of knowledge of these principles and 


methods and in the application of theta upon a natibixa] 
and worid-wido scale, Dr. Welch has played the lea^Og 
American part. 

As a research worker in pare science he has made 
original and valuable discoveries. As a technologist he 
has devised practical methods of applying pure science. 
As a teacher ho has spread true knowledge and inspira¬ 
tion among thousands and hundreds of thousands. But 
in organizing and directing research and application of 
medical knowledge on a wider field of prevention of die* 
ease, he is stmong the preeminent few who deserve the 
title of statesman. 

No valuable cliaugo in everyday practice of any of the 
groat arts has ever been made that was not preceded by 
the accretion of basic truths through ardent and pains¬ 
taking research. This sequence that precedes effective 
action in medicine is equally important in every field of 
progress in the modern world. It is not the method of 
stirred public emotions, with its drama of headlines; it 
is rather the quiet, patient, powerful and sure method of 
nature herself, of which Dr. Welch is the master. 

Dr. Welch has happily combined in his character and 
Intellect tho love of truth and the patient experimental 
habit of the pure scientist, with the ingenuity of the in¬ 
ventor and tho organizing vision and energy of the pro¬ 
moter of sound enterprise—and combines all these things 
with a worldly wisdom and gracious charm that have 
made him a leader among men. 

I know that I express the affection of our countrymen 
and the esteem of his profession in every country when I 
convey to him their wishes for many years of continued 
happiness. 


SCIENTIFIC NOTES AND NEWS 


At tlie banquet in Washington on April 8 cele¬ 
brating the fiftieth anniversary of the American So¬ 
ciety of Medianical Engineers, President Hoover was 
presented with the first Hoover Gold Medal, founded 
“to commemorate the civie and humanitarian achieve¬ 
ments of Herbert Hoover/* and to bo awarded here¬ 
after for distinguished public service by engineers. 
The presentation was made by Dean Dexter S. Kim¬ 
ball, president of tho board of award and past presi¬ 
dent of the society. The ceremony opened the exer¬ 
cises, which were presided over by Professor William 
F. Durand, past president, as toastmaster. Charles 
Piez, president, made an address on “The Broaden¬ 
ing Responsibilities of the Engineer'" and Dr. Robert 
A. Millikan followed, speaking on “The Bonds be¬ 
tween Science and Engineering.” 

The Founders' Medals of the society were presented 
at a luncheon at the Mayflower Hotel. Acting as 
honorary chairman was Ambrose Swasey, one of the 
six survivors of the founders of the society and a 
past president. John R. Freeman, also, past presi¬ 
dent, preudod. Those honored besides Mr. Swasey 


were: John W. Cloud, of London; John S* Coon, 
Atlanta, Georgia; Robert Grimshaw and Francis 
H. Richards, of New York, and E. H. Robbins, of 
Pittsfleld, Massachusetts. 

Gold and silver medals constituting the Rumford 
Premium of the American Academy of Arts and Sci¬ 
ences were presented on April 9 to Dr. John S. 
Plaskett, director of the Dominion Astrophysioal 
Observatory, Victoria, B. C., in recognition of his 
researches on stellar speotroseopy* On the occasion 
of the award of these medals Dr. Plaskett addressed 
the academy on ^^The Gases of Interstellar Space/* 

Dr. William Elgin Wiokbndrn was inaugurated 
as president of the Case School of Applied Science 
on April 11. Delegates from 48 research and na* 
tional Bcientiflc bodies and from 115 colleges and 
universities attended. Dr. Dexter S. Somball, dean 
of engineering, Cornell University, spoke for engi¬ 
neering, and Dr. Charles G. Abbot, secretary of the 
Smithsonian Institution, for seienoe. Frank A. Qtudl^ 
prevdent of the board of t rust e e s, delivered the epeiir 
iag address. 
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Da Ixin^Q IiiKGiiiiiR, director of the BeBearoh 
Laboratory of the G eneral Electric Company at 
fioheneotady, addresaed an audience of German Bcicn- 
tide men, in Berlin, including Profesaur Albert £in- 
fltein, on March 11, on “The Chemioal and Electrical 
Properties of Absorbed Films on Tungsten.’’ 

Dk. Pklix W, PawiiOWSKI, Guggenheim professor 
of aeronautics in the college of engineering of the 
University of Michigan, has recently been elected a 
fellow of the Royal Aeronautical Society of England. 

The William Mackenzie Medal for 1929 for orig¬ 
inal contributiouB to ophthalmology has been awarded 
by the Glasgow Eye Infirmary to Professor Dr. van 
der Hoeve, of Leyden, Holland. 

Vice-Admirai. Sir Robert Dixon, president of the 
Institute of Marine Engineers, and Dr. H. J. Weld, 
oiganlzer of the Weld-Ashmolean Expedition to Kish, 
have been elected members of the Athenaeum Club, 
under the provision that empowers the election of 
persona of distinguished eminence in science. 

The honorary membership of the Academy of Sci¬ 
ences of Finland has been conferred on Sir J. C. 
Bose for bia contributions in advancement of knowl¬ 
edge of life-reactions in plants. 

At a reception held at the Egyptian Legation in 
London on March 12 the charg^ d’affaires, Dr. Hamed 
Mahmud, presented to Lord Moynihan, of Leeds, 
president of the Royal College of Surgeons, the 
Grand Cordon of the Order of the Nile, bestowed on 
him by King Fuad. 

Rkar-Aomiral Andrew T. Long, of the United 
States Navy, received sixty-one votes in an election 
for a successor as head of the International Hydro¬ 
graphic Bureau to Rear-Admiral Albert P. Niblick, 
United States Navy, who died last year. Seventy 
votes are necessary for election. Captain Mares, of 
Great Britain, had forty-six votes; Captain Speiss, of 
Germany, twenty, and Captain Laujauns, of Holland, 
eight. 

Db. Jahes Brtant Conant, professor of organic 
chemistry of Harvard University, bos been elected a 
member of the board of scientific directors of the 
Bodcefeller Institute for Medical Research. 

Peofessob JoaEPH B. Shaw, head of the depart¬ 
ment of oeramios in the School of Mineral Industries 
at the Pennsylvania State College, has been selected 
by the Bangor Association of Slate Manufacturers as 
its representative to work with the Bureau of Stand¬ 
ards in fixing standards and devising tests to insure 
tiniform grades of roofing slate for government use. 

B. VL MuEVimD, professor of agricultural engineer¬ 
ing at Inwa State OoUegs^ has resigned in order to 


enter the service of the U. S. Department of Agricul¬ 
ture. As agricultural engineer he will devote his time 
to the investigation and development of sugar-beet 
machinery. 

Gilbert L. Stottt, who since 1926 has been field 
botanist for the Illinois State Natural History Survey 
with headquarters at the University of Illinois, has 
taken a position as plant pathologist with the Cali¬ 
fornia State Department of Agriculture at Sacra¬ 
mento. 

Dr, Lyman F. Kebler, for many years government 
specialist in drugs and medicines, dealing with the en¬ 
forcement of food, drug and mail-order laws, is re¬ 
ported by the Journal of the Washington Academy 
of Sciences to have been made medical director of the 
Tennessee Products Corporation at Nashville, where 
his work will include assistance in the utilization of 
by-products, medicinally and otherwise, as well as 
health matters connected with the corporation’s activ¬ 
ities. Dr. Kebler will continue to be medical director 
of the John McEutee Bowman health interests, iden¬ 
tified with the Biltmore chain of hotels, and in addi¬ 
tion to his general headquarters in Washington, D. C., 
will have ofQces in Nashville and in New York City. 

Dr. Howard B. Stough has been promoted to the 
professorship of zoology and has been made head of 
the department at the University of Idaho. 

Dr. Charles Christian Johnson, instructor in 
pharmacology at the Stanford University School of 
Medicine, has been appointed professor of pharma¬ 
cology in the School of Medicine of the University of 
Utah. 

Dr. Harvey J. Howard, professor of ophthalmol¬ 
ogy at Washington University, Saint Louis, an¬ 
nounces the following appointments in the depart¬ 
ment: Dr. George H, Bishop, now associate professor 
of physiology in the School of Medicine, professor of 
applied physiology; Dr. Louis A. Julianelle, of the 
Rockefeller Institute for Medical Research, associate 
professor of applied bacteriology and immunology; 
Dr. James A. Hawkins, also of the Rockefeller Insti¬ 
tute, associate professor of applied biochemistry; Dr. 
B. Wendell Harrison, of the University of Chicago, 
instructor in applied bacteriology and immunology^ 
and Mr. Garvey Bowers, of the University of Kansas, 
research assistant in applied bacteriology. 

Nature reports that in connection with the Phy»- 
ieal and Chemioal Survey of the National Coal Ee- 
souroea, which is one of the aspects of the fuel re¬ 
search work of the Department of Scientific and In- 
duetrial Research, the department has reoently ap¬ 
pointed a committee to deal with the West Yorkshire 
Coal Area. Among the members are: ProfeMor J. 
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W. Cobb, Leeds; Professor J. A. S. RitsoD, Leeds; 
Mr. C. E- N. Bromehead, Geological Survey of Great 
Britain; Dr. C. H. Lander, director of Fuel Research, 
and Dr. F. S. Sinnatt, superintendent of the Coal 
Survey. The object of the survey is to investigate 
the characteristics of the various coal seams in Great 
Britain with the view of their utilization, to the best 
advantage. Local laboratories are esUWished in each 
urea for the examination of samples, and, when neces¬ 
sary, large-scale investigations are carried out at the 
Fuel Research Station (East Greenwich) or else¬ 
where. 

Da. C. 0. SwAKSON, head of the departm(mt of 
milling industry at the Kansas State Agricultural 
College at Manhattan, has been granted leave of ab¬ 
sence from May 1 to September 30 to enable him to 
make a study for the tJ. S. Department of Agricul¬ 
ture of the utilization of American wheat in Europe. 

Dr. Thouas R. Garth, professor of educational 
psychology in the University of Denver, is conducting 
researches on the color blindness of Indians, starting 
at Santa Fo, New Mexico. 

Walter Granger, paleontologist and second in 
command of the Central Asiatic Expedition of the 
American Museum of Natural History, and Albert 
Thompson, assistant paleontologist, sail from Seat¬ 
tle on April 18 for Peking, where they will join 
Dr. Roy Chapman Andrews on the fifth and final 
trip of the expedition into the Gobi Desert. 

Dr. Robert A, Millikan gave an address on April 
10 in the engineering auditorium, New York City, on 
^‘Recent Advances in Our Knowledge of the Universe 
around Us,” under the auspices of the American In¬ 
stitute of the City of New York, the Museums of the 
Peaceful Arts and the Now York Electrical Society. 

Dr. Chas. B. Daveni*obt, director, department of 
genetics of the Carnegie Institution of Washington, 
at Cold Spring Harbor, L. I., delivered an address 
on “The Mechanism of Organic Evolution” before the 
Washington Academy of Sciences on April 16. 

Dr. Wilder Dwight Bancroft, professor of chem^ 
istry at Cornell University, is to give the dedicatory 
address on “Modem Science” when the Hall of Sci¬ 
ence of the University of Southern California, the 
final wing of which has recently been completed, is 
formally dedicated on June 0, during the one-week 
semi-centennial celebration. 

Dr. Joseph Eklanoeb, professor of physiology in 
the Medical College of Washington University, St. 
Louis, will deliver the Hitchcock lectures at the Uni¬ 
versity of California, beginning on April 21. The 
general subject of the lectures is “The Analysis of 
the Electrical Manifestations of Nerve Action.” 


This course of lectures under the Porter Lee« 
tnresbip in Medickte of tlie University of Kan e te 
School of Medicine was delivered on April 1 and 2 
at the Boll Memorial Hospital by Dr. Lowellys P. 
Barker, emeritus profeesor of medicine, Johns Hop^ 
kins University. The subjects of the lectures were 
“Diagnosis and Treatment of the Commoner Person¬ 
ality Disorders” and “Psychology and Medicine,” 

Dr. a. J. Carlson, professor of physiology at the 
University of Chicago, lectured to the students and 
faculty of the Vanderbilt University School of Medi¬ 
cine on March 31. His subject was “Organotherapy.” 
The lecture was given under the auspices of the Phi 
Beta Pi fraternity. 

Walter A. RuKeyseb, who has recently returned 
from a five months’ trip in Russia, where he served 
as technical adviser to Uralasbest, the state absestos 
trust, gave recently a lecture before the department 
of geology of Princeton University on “The Consult¬ 
ing Engineer in the Union of Socialist Soviet Be- 
publics.” 

Dr. Victor M. Goldschmidt, professor of min¬ 
eralogy and crystallography at the University of 
Gottingen, gave in March lectures on chemical geol¬ 
ogy at the University of London. 

Ths Experiment Station Record calls attention to 
the Ninth International Horticultural Congress wbidi 
will meet in London from August 7 to 15 under the 
auspices of the International Committee for Horticul¬ 
tural Cougr-^M^ and by invitation of the Royal Hor¬ 
ticultural Society. Addresses are scheduled for three 
days and will be divided into three main groups of 
propagation, pomology, botanical gardens and gen¬ 
eral subjects. The remainder of the time will be 
largely devoted to excursions to private and oommer- 
cial gardens, nurseries and similar establishments, 
the gardens of the Royal Hortionltural Society and 
the Royal Botanic Gardens at Kew, the Rothamsted 
Experimental Station and the xeseardi stations at 
East Mailing, Cheshunt and Long Ashton, and the 
John Innes Horticultural Institution. There will also 
be a special horticultural exhibition on August 14 oxid 
16. 

AlN international league for combating traohoina 
was founded at the thirteenth International Ophthal- 
mological Congress. The president of the lea|^i 
Professor Emile de Qt6sz, and the secretary, Dr, F. 
Wibaut, were entrusted with the formation of a odm- 
mittee composed of delegates from the various na¬ 
tional ophtholmologioal societies. Up to the end Of 
February forty-nine delegates had been nominate^ 
from twenty-six countries. The next meeting of the 
league will be held oh July 26 in Geneva, and the 
gram will be issued at the close of May. 
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Ah institute of netunil soieneeB will be held at 
Bowdoin Colley early in 1931. This will be the fifth 
institute in the series beg^un in 1923, the first four 
having covered the fields of modem history, literature, 
the fine arts and the social soiencea. 

Thk Twenty-fourth Annual Convention of the II- 
laminating Engineering Society is to be held in Kich- 
mond, Virginia, from October 7 to 10. Present plans 
contemplate sessions to be devoted to lighting proc- 
tioe, natural lighting, lighting service, ultra-violet 
radiation, lighting education, light in architecture and 
decoration, as well as the usual business sessions on 
the opening day. The committee on lighting ser¬ 
vice is also planning to hold a pre-convention meet¬ 
ing on the day immediately preceding the opening 
of the convention, which will be devoted entirely to 
subjects of interest to central-station lighting service 
engineers. This will be held on October 6. 

Sigma Pi Sigma, honorary physios fraternity, has 
granted petitions for charters at the University of 
Washington, Park College and William Jewell Col¬ 
lege. Chapters at these institutions will be installed 
about the middle of May in connection with the in¬ 
stallation of several other chapters at institutions 
where petitions are now under consideration. 

Ah Associated Press Dispatch reports that the 
Massachusetts General Hospital, the Boston Museum 
of Fine Arts, the Massachusetts College of Pharmacy 
and several other institutions will share to the extent 
of several millions of dollars in the estate of the 
late Mrs. Harriet J. Bradbux^. The estate is valued 
at between $12,000,000 and $15,000,000. 


Moke &an a quarter of a million dollars has been 
subseribed to the centennial memorial building fund 
of the Medical Department of the University of 
Georgia for the erection of a building to commemo¬ 
rate the one-hundredth anniversary of the founding 
of the medical school by Dr. Milton Antony in 1823. 
The sum of $40,000 still remains to bo subscribed. 

Mr. Johk D. RocKEFEiiLEB, Jb., has offered to con¬ 
tribute $250,000 to an endowment fund of $2,000,000 
whioh is being raised for the International Y. M. 
C. A. College at Springfield, on condition that $1,- 
750,000 be received in cash from other sources before 
July 1, 1935. 

Ohio Wkslevan University has received a be¬ 
quest of $50,000 by the will of Frank E. Stuyvesant, 
of Cleveland, Ohio. 

The nineteenth Annual Report of the Brooklyn 
Botanic Garden contains a r^umo of research that 
has been in progress during 1929, including studies 
of the diseases of cereal grains, beardless iris project, 
forest pathology, systematic botany and genetics; also 
a summary of the educational activities. Over 1,- 
127,000 visitors were recorded at entrance turnstiles, 
and study material including living plants and petti 
dishes with sterile agar were supplied to 6,457 teach¬ 
ers for the instruction of 282,000 pupils. Over 795,- 
000 packets of seeds were supplied to school children 
for planting in school and home gardens and 38 ex¬ 
hibits were installed in the public schools of Brooklyn 
and other boroughs. Numerous gifts are also re¬ 
corded. 


DISCUSSION 


COSMICAL MATTER AND STELLAR 
EVOLUTION 

Ih his address before the British Association for 
the Advancement of Science at the recent meeting in 
Cape Town, as given in Scikhcb of July 26 last. Lord 
Rayleigh touches on what would be called in Spanish 
countries a ^^palpitating question’^ in astronomical 
problems of to-day. 

The importance of the underlying cause of the 
apeetral conditions which he discusses can not be over- 
eidiinated. Bat there are some points in connection 
with the nebulae especially in which it seems to me 
a diversity of opinion is permissible. 

iMterest in the relation of nebulosity to early-type 
acftivity, atUiough not in the same sense as Lord 
Ri^yteigh appears to favor, was stated in an article 
on caase of stellar spectral difiFerences.^ 

47 : p. 805, 814, IfilS. 


It has been a profound mystery to me why so ob¬ 
vious a source of energy and one so efficacious as 
coamioal matter has been ignored—not simply un- 
reoognked, for it has been found everywhere, but 
just ignored. Clouds of it, great and small, abound 
in the Milky Way; the great nebulae such as Orion, 
Trifld, Eta Argus and M8 show it; all the spiral 
nebulae large enough to show detail reveal it; the 
meteors in our atmosphere, the corona and xodiam! 
li^t about our sun are other examples. We also 
find many variable stars and novae enveloped in 
clouds whioh are best explained as such. Comets are 
doubtless nothing but clouds of such matter, and the 
asteroids are believed to have a similar constitution. 

The Pleiades are enveloped in a great cloud of such 
matter, and a great many early-type stars have clouds 
either attached or near. 



416 


sciEurm 


tVoL. IiXZX^ Ho. 19(UI 


From the evidence which exists it would be more 
justifiable to assume that the effects of cosmical mat¬ 
ter in some form are universal than that they are 
negligible. 

At Uiifi point I would emphasize the criticisms 
which have been made of the too ready acceptance of 
anything which is largely mathematical formulas. No 
one will deprecate the value of mathematics as a 
tool, but there ia entirely too great a tendency to 
ignore the maU^rial u]>(>n which the tool is used. In¬ 
stances arc familiar to all; among them may be cited 
the work on the internal constitution and specti'al con¬ 
ditions of the stars and of the distances of tlie 
Copheid variiible.s, globular clusters and spiral 
nebulae. To those may be added in n lesser degree the 
parallaxes of the more distant stars determined di¬ 
rectly. 

Recent happenings point to a drtistic revision of 
distances of the Cepheids, and in consequence, of all 
the objects based upon them, hence this case need not 
be pursued. There is still the case of the direct de¬ 
terminations of the parallax which is more obscure 
and not generally understood. In passing it may be 
said that the error in question appears to arise from 
the effect of spectral type on magnitude and conse¬ 
quently distance which has been ignored because un¬ 
noticed. 

Regarding the first case, my criticism applies par¬ 
ticularly to the work which has been done upon the 
iiiUirual conditions of the stars as an explanation of 
spectral conditions in general. 

The spectral condition of a star is essentially a 
surface condition. It is undoubtedly affected by in¬ 
ternal conditions but to what extent is entirely un¬ 
known, and in my opinion to place all the responsi¬ 
bility on conditions as hypothetical as internal ones 
is highly speculative, to say the least. It is even 
possible to reconstruct Herschers frozen-cored sun 
with just as much reason and scientific basis ns some 
of the theories proposed in the past half otmtury. 
We have in the large meteorites evidence of possible 
frozen cores and in the existence and effects of 
cosmical matter a means of producing almost any sur¬ 
face condition as evidenced by the novae. 

I am not arguing for frozen-cored suns, merely 
pointing out the weakness of any theory baaed wholly 
on conditions so purely speculative as internal ones. 

If there were no other course it might be justifi¬ 
able. 

But there is direct and weighty evidence that much 
of the spectral condition of the stars, at least the 
early types, is due to external causes alone. Internal 
conditions furnish no explanation whatever of the 
preferences of all these early-type objects including 
the gaaeoos nebulae for the Milky Way. 


I maintain the thesis that only some sort of extenml 
condition or conditions are adequate and logical to 
cause such preferences and demand the production 
of evidence to the contrary or that internal conditions 
alone will account for these preferences. 

My object in touching so strongly on the question 
of the cause of the spectral condition of the early- 
type objects is to prepare the way to oppase what I 
understand to be tlie general attitude toward that 
problem. Lord Rayleigh focu.ses the matter when he 
emphasizes the intimate relation of the central stars of 
the planetaries to the surrounding gaseous nebulosity. 
About that fact there can be no reasonable difference 
of opinion. It is with the underlying assumption 
that the central .star is the exciting cause of the gase¬ 
ous nebulosity that my criticism lies, but even more 
with the assumption that the gaseous nebulosity is 
the starting-point of stellar evolution. 

Lord Rayleigh is more physicist than astronomer 
and therefore is presumably more interested in the 
purely physical side. He does not definitely so state 
but I understand his statement that . the source 
of excitation in the bright line nebulae no longer ap¬ 
pears inexplicable’’ and that ^‘the cases of some of the 
central nuclei of the planetary nebulae are specially 
satisfying from the definite relation of the star to 
the nebula and the adequate character of the star it- 
selF’ to mean that the central star is considered to bo 
the exciting cause of the nebulosity. Such is almost 
certainly not the case. The evidence favors the hy¬ 
pothesis that both star and nebulosity have been 
excited ^ y a common cause. 

In the novae we have what is the only analogous 
course known and one which appears to satisfy the 
conditions of formation of these planetary nebulae 
also. Indeed the only essential difference appears to 
be in the rapidity in which the novae pass through 
the different stages. In a few weeks or months the 
nova passes successively through the spectral con¬ 
ditions A, B, 0 and gaseous nebulosity. And to com¬ 
plete the analogy some of the brighter novae have 
presented expanding disks in the nebulous stage. 

Not only have we that evidence, but unpublished 
investigations indicate that the planetary nebulae may 
be in different stages of expansion and contraction. 
This is shown both by their radial velocities and their 
appearances. 

If this were not enough we'have the further sup- 
* porting condition that in the 0-type stars those show¬ 
ing emission (Wolf-Rayet stars) appear to be ex*' 
pending whei eas those showing only absorption have 
predominantly positive radial velocities indicating 
contraction, atmospheric probably. 

If such are the oonditioiu in the planetary nebtilae 
and 0-iype stars strength is lent to the hy^pothesia 
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that fiome of the excess of positive vdiocitj in the B- 
type stars may be due also to eontraction. Upon these 
hypotheses all the ear1y*type activity can be accounted 
for, even the outstanding and discordant large radial 
velocities of the planetary nebulae which have been a 
stumbliug-block to the proper location of these bodies 
in any otherwise logical course of change. 

The course followed by these early-type objects, as 
indicated by the above conditions, may be summarized 
as follows; 

BteUar (or perhaps other) bodies in the galactic regions 
whore cosmical matter is BuflSciently plentiful encounter 
such matter in the form of clouds of varying conditions 
as to size and motion. 

The effects of such matter begin to be noticeable in 
the A type, and probably also ns short-period variables 
in the F, G and K types whicli show a marked preference 
also for the galactic regions. Those preferences become 
progrossivoly stronger through the B-tyi>o stars until we 
find those of O tyj)e confined to a narrow belt along the 
plane of the galaxy. 

These encounters will in general reduce the motions of 
the original stars due to the combination of different 
motions of the star and clond and perhaps also to a gen¬ 
eral retardation by widely distributed matter which ap¬ 
pears to have little or no system motion in many cases. 
This would account in part for the generally small mo¬ 
tions of the early-typo objects. 

Strong evidence has recently been encountered, however, 
that the great brightness of the early B-type stars is due 
to a brightening up of stars whoso proper motions were 
originally small, due probably largely to distance. 

The eequonoea of change in both spectral type and 
temperature accord with increasing amounts of cosrni- 
cal matter encountered which first produces an ap¬ 
parent excess of positive radial motion or contraction 
in the B-type spectrum which increases in the late 0- 
type and then changes to negative or expansion when 
the emission appears in the early subdivisions. 

The planetary and large extended gaseous nebulae 
are the results of encounters with single stars and 
groups respectively in which the climax appears to 
have been produced, resulting in gaseous nebulosity 
and probably radiations of shorter waves which are 
not observable with our present means. 

Incidentally it may be pointed out that encounters 
of solid bodies wiUi clouds of ooraiical matter furnish 
on explanation of the large meteorites, these being 
the pieces of small solid bodies disrupted by the sud¬ 
den beating of such encounters much as the meteorites 
tbemsdves bxb disrupted in passing through the 
^rtb’s atmosphme, 

a course k the correct interpretation of the 
IfltecHsioiEUt observed in these eaxly-^type objects the 
nebalbsiiy is not being maintained by ^‘excitation" 


of a central star or other source but is the result of 
the primitive originating encounter and is simply a 
stage more or less transitory in stellar evolution, 
broadly considered. 

Indeed the phenomena of the novae and especially 
the planetary nebulae raise the question whether the 
secondary bodies of our solar system may not be the 
later stages of the outer portions of a planetary 
nebula. The physical appearance of these bodies 
which show predominating positive velocities is such 
as to suggest condensation. 

As these objects and the novae all show strong 
preferences for the Milky Way the question naturally 
presents itself as to what causes the activity in them, 
activity which appears to increase from A- to B- and 
0-type and to culminate in gaseous nebulosity in the 
planetary and large irregular nebulae ns well as the 
novae. 

Hero is wliere cosmical matter intrudes itself as 
outlined above. Together with gravitation it fur¬ 
nishes a natural and satisfactory explanation for this 
early-type activity, and so far it is the only one. I 
have hunted diligently for objections but thus far 
have found none. One object in raising the point is 
to invite discussion and to uncover contradictory 
evidence if it exists. 

As yet this question is not one for mathematical 

formulas except incidentally but for broad common 

sense. ^ 

C. D. Peurine 

Observatooio Naoional 

C6RDOBA, AEOKNTINA, 

SKPTEHmUB, 1929 

PSITTACOSIS EPIDEMICS AND PLEO¬ 
MORPHIC PROTOPLASM 

The note m the issue of March 7 on the etiology 
of parrot disease and the possibility of a filterable 
virus suggests that laboratory workers in New York 
State, and perhaps the scientific world generally, may 
be unfamiliar with the work done during the epidemic 
of 1917 in Pennsylvania. At that time, Dr. A. T. 
McClintock, a young Wilkes-Barre pathologist and 
diagnostician, trained in Vienna and Berlin, carried 
on extensive researches with cultures obtained from 
three affected parrots and from the bloods, sputa and 
feees of eleven patients. He used mice and rabbits 
for inoculation, chocking his results through the ex¬ 
perimental induction of similar disease pictures by 
means of cultures derived from the feees of normal 
parrots. 

Hk tentative ooncluaions are suggestive, though in 
a doaen years laboratory technique has doubtless 
undergone manifold refinements. While identifying 
the epidemic as xMnttaeosk, be failed to aasoeiate 
with it KoeariFs bamllns (a stout motile Gram nega- 
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tire rod) as the causative factor. Nocard*s findings 
(1892), he believed, represented a fixation of species, 
whereas the local epidemic (less virulent in form, 
with a mortality of only 6 per cent.) was apparently 
derived from a “generalized” bacterial protoplasm, 
often amorphous, residing in the intestines of the 
healthy parrot of this species in a harmless sapro¬ 
phytic guise. This more primitive form conceivably 
retained a plasticity which under the stimulus of ab¬ 
normal conditions enabled it to undergo metamor¬ 
phosis, assuming a number of different forma, rod- 
Uke or coocal, and displaying an affinity for a wide 
range of living tissues. The chilling of healthy birds 
and the resultant changes in intestinal exudates were 
surmised to serve, in natural surroundings, the same 
role as t!ie bouillon extract which, in the laboratory, 
sufficed to provoke mutation and the development of 
pathogenic traits in the intestinal flora obtained from 
healthy birds. 

It was found possible to induce the disease with 
material which had passed a filter, but in less virulent 
form, with slower course. In McClintock^s opinion, 
the larger, ccntrifugible units were more effective. 
As in previous epidemics, tliere was an incubation 
period of from five to ten days, and there was lack 
of evidence of the transfer of infection from one 
human being to another. Three forma, influenzal, 
pneumonic and typhoidal, all accompanied by severe 
headache, were distinguishable in human patients, 
though the typical tests for pneumonia and typhoid 
were negative and agglutination variable. Post¬ 
mortems, however, revealed the hemorrhagic condi¬ 
tions characterizing the disease picture throughout 
the tissues, although most frequent in the lungs or 
intestines of the affected bird or animal. In spite of 
the mounting evidence of contact between sick birds 
and patients, the state authorities, so far as 1 recall, 
refused to identify the disease as psittacosis. 

McClintock^s preliminary findings were reported 
before the Luzerne County Medical Society on May 
17, 1917, The detailed account of his researches, in¬ 
cluding his hypothesis relating the Wilkes-Barre 
epidemic to a more primitive, less differentiated form 
than that represented by Nocard^s bacillus, lay in 
manuscript until 1920, owing to conditions peculiar 
to the war period. McCIintock saw a possible con¬ 
nection between the etiology of psittacosis and that 
of trench fever, and rushed his monograph to con¬ 
clusion outside the long hours absorbed by his private 
practice and his duties as pathologist at the city hos¬ 
pital, working over his results from 8 to 12 at night, 
writing from 6 to 8 A. M. In September, 1918, while 
hunting a publisher and making final arrangements 
for army service, he oontraoted the influenza then 


epidemio in a severe and all but fatal form, never 
regaining his health, PubEcation under the axiatin g 
war conditions proved impraetieable^ and bo far as I 
know he never touched his manuscript again. It was 
printed posthumously in 1926 as “Pleomorphism in 
Bacterial Protoplasm: A Study in Psittacosis,” in a 
form which the author had hoped would render it 
useful as an introduction to pathogenic bacteriology 
—a field in which, his researches convinced him, a le«B 
dogmatic approach than the conventional one was 
desirable. 

McCIintock's view that psittacosis is not a simple 
disease entity, that the causative factors in different 
epidemics may be different and may, in certain in¬ 
stances at least, be derivable from a minute, unfixated 
protoplasmio form, harmless under normal oonditioufl 
of the host, certainly merits wider dissemination 
among laboratory workers, 

Muubat 

OOENXLL University 

ARTIFICIAL BACILLI 

Ik September, 1928,^ I communicated to this jour¬ 
nal a preliminary report on the discovery of living 
micro-organisms in certain Precambrian rocks. These 
investigations have been continued and have involved 
painstaking and laborious checking of the technique 
employed. While the indications are still as given in 
the earlier paper, a final statement with respect to 
them must await the completion of a little further 
woik. i flSnal report should be ready next summer. 
Meanwnile, conclusive evidence has been obtained to 
prove the existence of living micro-organisms in an¬ 
thracite coal derived from mines in Wales and in 
Pennsylvania. The interpretation of these results 
does not accord with those of Schroeder, dalle, Potter 
and Liesfce, who also worked with anthracite coal. I 
hope soon to furnish a report also on these investi¬ 
gations. 

Incidental to the study of the bacterial flora of 
rocks, however, the attempt to woik with strictly 
sterile media has led to a striking discovery which I 
present in this communication. When agar in the 
shredded or powdered form is mixed with tap water, 
sea water or other salt solutions in the cold, a zniero- 
scopio examination shows only the irregular shapes 
and sizes of colloidal partides. When, howerver, it is 
heated in such solutions to a temperature of 45^ C. 
or more, a microscopic examination of stained and 
unstained preparations thereof reveals a large num¬ 
ber of perfectly shaped rods varying in length and 
thieknass. These forms are practically always 
shaped with rounded ends and most striking 
smnble bacilli. They even show dipli>-baci]lits &rmi 
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mil One rods were in prooees of division. They take 
ijloA methylene blue end gentian violet etaina readily 
and frequently ahow polar^ more deeply stained 
spfaerolea and other structures in the interior. These 
rode are not bacteria since even sterilization of the 
agar for fourteen hours or more in the autoclave at 
pressures varying from eighteen to twenty-two pounds 
fails to destroy them, and since besides the original 
agar suspension does not contain them but a few 
minutes’ heating produces them. 

A discussion of this discovery with Professor J. W. 
McBain, of Stanford University, convinces me that 1 
have discovered a colloidal phenomenon which is tho 
result of the assumption of one form of structure 
aunong the compounds of the agar which takes ex¬ 
pression in the type of aggregates just described. 
This form is evidently fairly insoluble and fairly 
stable. An account of the studies carried out re¬ 
specting the properties of these artiUcial bacilli will 
be published later. 

As regards the foregoing statements it may be said 
that we are dealing with facts which can be easily 
oonflnned by any one. It is fascinating, however, 
and irresistible to speculate as to whether or not these 
artificial bacilli may, under tho proper environmental 
conditions, take on the properties of living cells. 
WhUe of course this seems like a wild notion, 1 am 
investigating this possibility. 

To Mrs. Dorothy Doyle Thomas, who is assisting 
me with the laboratory investigations, I wish here to 
express my thanks. 

Chas. B. Lipmak 

Univkrbitt or Oai.ifobnia 

ACTION OF BACTERIA AND ENZYMES ON 

CARBOHYDRATES AND THEIR BEARING 
ON PLANT SYNTHESIS 

Thb question of the nature of plant synthesis is 
an important one not only for the plant physiologist 
but also for the scientist concerned with the struc¬ 
ture and industrial application of products of plant 
metabolism. This is particularly true with regard to 
the utilization of derivatives such as sugars, starch, 
inolin, cellulose, etc. 


One interesting mode of attack appears to lie in 
an investigation of the action of bacteria and their 
corresponding enzymes on carbohydrates and poly¬ 
saccharides, a method which has been followed with 
some success by two of my coworkers, Messrs, H. L. 
A. Tarr and B. S. Tipson. It has long been known 
that BckHUus mesenierictia converts cuno sugar into 
'^gum levan,” and it is now found that the same 
change is apparently brought about by the enzyme 
isolated from the bacteria. ^^Gum levon” has been 
definitely identified by methylation, acetylation and 
hydrolysis experiments as a polymerized form of an 
anhydro fructose derived from ‘^active” or “gamma” 
fructose. It is closely related to inulin, which is the 
fruotose-anhydride-polysaccharide found in tho dah¬ 
lia and artichoke. 

Complete methylation of “levanose” (gum levan), 
followed by hydrolysis, yields crystalline trimethyl y 
fructose, which, so far as known, is the first crystalline 
active or gamma sugar to be isolated. 

The action of Bacillus mesenteriew and its enzyme 
is specific. They do not bring about any changes with 
carbohydrates and sugars in which the active form 
of fructose is absent. Raffinose apparently yields 
the same product as cane sugar. The action on gen- 
tianose and melezitose is to be investigated. 

BaciUus xylinum (Aceto baeter xylinum) acts upon 
glucose, mannose, galactose, maltose, sticix)8e, fruc¬ 
tose, “levanose,” etc., with “pellicle” formation and 
change of the carbohydrate into a polysaccharide. 
It appears to convert glucose directly into cellulose. 
Of the sugars already examined tho only one on 
which it exerts no action is lactose. 

Tho action of both bacteria and enzymes on a 
variety of carbohydrates is being actively investi¬ 
gated and the preliminary results are to be published 
in the immediate future in the Canadian Journal of 
Essearch, 

Of considerable interest is the fact that Bacillus 
xylinum is apparently able to carry the polymeriza¬ 
tion of “gum levan” to a further, more complex, stage. 

HaroiiD Htbbebt 

Pulp and Papxb Eeszabch Institute, 

MoGiul ITniveksitt 


SPECIAL CORRESPONDENCE 


THE MONTANA TICK PARASITE EXPEDI¬ 
TION TO AFRICA 

is now possible to sonuniirise the 1928 African 
iiek pmnStte expedition of the Montana State Board 
of Biitomology. The purpose of tho venture was to 
i|^ Ml nmeh iafoniwtion as posslUe on parasites that 
tida and paxtieohurly to discover new para¬ 


sites which might bo brought to America to be used 
in the possible control of the Kooky Mountain spotted 
feVer tick, Dermacentor andersoni Stiles. The pro¬ 
cedure was to collect as many ticks as possible from 
alt kinds of domestic and wild animals, hold them un¬ 
der observation alive and determine if parasites were 
present. Effort was made to extend the coUeeting 
ever ns wide areas as possiUe and, at the same time, 
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to give particular attention to those areas where ticks 
were knoivn to be not very abundant because, where 
no other cause was evident, parasites might account 
for the small number of ticks. With laboratory head¬ 
quarters at the Veterinary Research Laboratory at 
Ouderstepoort, Transvaal, collecting trips were made 
to various parts of the Union of South Africa and 
ticks were obtained from all the provinces. Some 
three weeks' collecting was done also in the Province 
and Protectdlftate of Kenya, in the region near Lake 
Naivasha. 

Well over fifteen hundred animals were examined, 
including many large and small wild animals, and ap¬ 
proximately eight hundred tubes of ticks, including 
some thirty-four species, were collected. An Ixo- 
diphagus, closely related to and possibly identical 
with J. caueurtei Du B. of France, was discovered 
preying on Hyalomma aegyptium L. in the Transvaal. 
This parasite was recovered several times and for the 
first time it was possible to make a study of an 7xo- 
diphagus in a colony of the insects under natural con¬ 
ditions. 

The recovery of Ixodiphagus and the studies made 
on the species were considered to be of enough inter¬ 
est to repay for the venture, but the trip resulted in 
other discoveries which may prove to be of the great¬ 
est importance. Six days after the writer sailed from 
Durban en route to Mombasa, Dr. Q. A. H. Bedford, 
entomologist in the veterinary laboratory staff, discov¬ 


ered a ohaleid whioih attacks adult ticks. These 
sects are not yet named and almost nothing is known 
about them. Some weeks later, on the occasion of a 
visit to South Africa, Dr. Robinson, Cooper's para¬ 
sitologist, when told of the parasite work now being 
done in South Africa, stated that some years ago he 
had received a box of adult Amhlyomma hebraeum 
Koch from Gape Province and on arrival in England 
the box was found to contain adult chalcids which had 
emerged in transit. He further stated that the in¬ 
sects were evidently of a species different from the 
one discovered by Dr. Bedford, which Dr, Robinson 
had an opportunity to examine. This chalcid like¬ 
wise has not been named or studied. It is therefore 
reasonably certain that there exist in South Africa 
two new ehalcid parasites of adult ticks which the 
writer did not have opportunity to study. 

Through Mr. C. B. Philip, of the West African 
Yellow Fever Commission, Rockefeller Foundation, 
Lagos, Nigeria, Africa, we have learned also of the 
recent discovery of a colony of an unidentified tick 
parasite in Nigeria. 

The parasite expedition to Africa has indicated that 
the continent is a promising field for further search. 
A thorough study of the parasites in Africa will be a 
necessary preliminary to their importation into 
America. 

R. A. CoOLBrv 

Bozeman, Montana 


QUOTATIOr.S 


DR. WELCH’S " APOTHEOSIS " 

What the Grecians called '^apotheosis,” said Bacon, 
was "the supreme honor which man could attribute 
unto man.” In that definition of the word, the su¬ 
preme attribution of honor to Dr. William H. Welch 
to-day becomes his apotheosis. The nation pauses to 
give him its highest praise while he still lives. An¬ 
other great physician, Sir Thomas Browne, in his 
"Religio Medici,” said that he cared for not so much 
as the bare memory of his name to be found anywhere 
after his death save in "the universal register of 
God.” But fame pays little attention to the prayers 
of those whom she delights to honor. It is he among 
teachers who has overcome that "last infirmity”—the 
desire to be remembered—that is most likely to be 
ohosen. Dr. Welch haa gone his way doing what his 
kindly genius has suggested without other prompting 
than the appeal of the thing that needed to be discov¬ 
ered or done for humanity. 

He has been called "a first citizen of the scientific 
world.” He has three major achievements to give 
aubstiLtme to the distinction that will outlive the per¬ 


sonality which has made him both loved and admired. 
He organized the faculty of the Johns Hopkins Med¬ 
ical School nearly fifty years ago and the Johns Hop¬ 
kins School of Hygiene and Public Health fifteen 
years ago. Then, with an undaunted spirit which dis¬ 
credits the general theory of his associate. Dr. Osier, 
he began when he was almost twice forty years old to 
develop the history of medicine as a new discipline in 
the training of physicians, with a library as his lab¬ 
oratory. The fourscore years have not abated his 
"eternizing passion” in the warfare against the ene¬ 
mies of man's bodily health and social welfare. 

The Bubstanoe of his achievement has been illu¬ 
mined by an old-time spirit of scholarship and graced 
by an art which is the "happy science of the soul.” 
Like the one who is mentioned by Theocritus in his 
tribute to Asclepius, the father of medicine Dr* 
Welch "put all his art into the work.” That is 
special distinction. He is both scientist and oitist in 
the highest meanings of both words. 

Hippocrates found life short and the of heid^ 
long. Fortunotdj the life of this great moditm 
physician who todk esrly the Hippoerateeii Mi 
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been lengthened to make more eerrioeable to hie £el* 
loV'*being6 the art of healing, in both its preventive 
and its eurative ministries. There is nothing left to 


wish him but still more years in the praetice of this 
art before he “goes to the stars .”—The New York 
Timee. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


HEAT TRANSMISSION THROUGH BLANKETS 

SoMK three years ago I was approached by a large 
manufacturer of blankets with the request to devise 
a method for measuring the “heat-retaining property” 
of blankets. These tests were to be not only for the 
sake of determining the coefficient of heat conduction 
of various kinds of blankets, but especially for the 
purpose of obtaining some data on the basis of which 
blankets could be improved. 

There were, of course, the usual weibknown meth¬ 
ods available, but it seemed desirable to test larger 
samples than were generally used and also under con¬ 
ditions which more nearly resembled actual usage. 
Since what wo may call the “normal conditions” for a 
blanket in use ore based on body temperature and 
room temperature, 1 devised an apparatus in which 
the heated body was kept at 37° C. (98.6° F.) and 
surrounded by air at the temperature of a cool room, 
13° C. (56.4° F.). The apparatus finally took the 
form shown in Fig. 1. 



A ii a eopper vessel 12 x 12 x 3% inches, rounded 
at the Bides and bottom and closed with a flat plate at 
the top. In the plate are five apertures from which 
ene suspended by Aibber or cork stoppers two im- 
menihln heaters B, two thermometers C and on agi- 
iatciff rim by a motor E, The thermometers are 


placed so that one has its bulb a few inches below the 
center of the body and the other as much above. The 
vessel is filled with water, and when the stirring device 
is in motion the dilTerence between the two ther¬ 
mometer readings is about 0.1° C. The body is sus¬ 
pended from the upper shelf of the food compart¬ 
ment of an electric refrigerator and the stiiring motor 
is placed on this shelf and connected to the propeller 
shaft by rubber tubing. The temperature of the air 
in the food chamber is controlled by a Tagliabue 
Snapon controller, the bulb of which is not in the 
brine but in the food chamber, beliind the body and 
near the back wall of the refrigerator. This control 
gives a maximum variation of about 1^/^° C. from 
mean. 

The energy is supplied to the heaters by a storage 
battery and me^ured by a precision voltmeter and 
ammeter. The temperature of the body is measured 
by the tWo thermometers C, and the temperature of 
the box by two thermometers not shown in the figure, 
one placed in front of the body near the door and 
the other near the right-hand wall of the refrigerator. 
A cafdboard screen placed directly inside the door of 
the refrigerator and low enough to enable the reading 
of the thermometers prevents the cold air from rush¬ 
ing out when the door is opened for observations. 

Tho procedure in making tests is as follows. The 
blanket to be tested is cut in the form of a rectangle 
17 X 32 inches and pinned into the shape of a bag 
which fits over the body snugly but without strain. 
It is drawn on from below and pinned together at 
the top, alloimg B, C and D to project through. 
The current through the heaters is now adjusted until 
the average temperature of the body is 37° C. This 
of course takes a considerable length of time. The 
temperature of the box is constantly changing with 
the turning on and oil of the coniprisssor, and inas¬ 
much as on increase above 13° decreases tho flow of 
heat through the blanket and a decrease below 13° 
increases the flow of heat, there is an accompanying 
voriatioii in the temperature of the body even though 
the power supplied remains constant. The rate of 
variation is of course the same as that of the refrig¬ 
erator but there is a slight lag. The amplitude of 
variation of the body temperature depends upon the 
insulating quality of the blanket used and becomes 
unnotioeable in case of the “warmest” ones. The rate 
of change of the refrigerator temperature depends 
upon tbs quality of the blanket used and the room 
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temperature and is greatest for a poor blanket and a 
high room temperature, as the rate of flow of heat 
into the refrigerator is then the greatest and the com¬ 
pressor has to work most often. 



Fig. 2 shows plots of readings obtained in the test 
of a good cotton blanket. Curve A shows the varia¬ 
tion of the box temperature with time; curve B the 
power faupplied to the body, and curve C the result- 
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ing temperatares of the body. l!he power in watte 
supplied to the body when its average temperatore 
ifl 37^ while the average temperature of the box ia 
13® is a measure of the heat-insulating property of 
the blanket under test. It may be mentioned hero 
that the power supplied to the stirring deviee ifl 
insignificantly small. 

Inasmuch as the number of watts which have to be 
supplied to the body is least for the best blanket it 
seemed desirable to obtain a measure which was 
numerically greater for the better insulator. This 
was done by determining the watts needed when the 
body was covered with only a cotton sheet in place 
of a blanket and using as the measure the difference 
between this value and that for a given blanket. This 
difference, of course, is greatest for the best blanket. 

Knowing the area of the covering and tlie power 
supplied, it is possible to compute the energy in 
B. T, U. which passes through ten square feet of any 
blanket in eight hours. This I have adopted as my 
unit in blanket testing. An interesting result obtained 
was that a single thickness of heavily napped cotton 
blanket gave 2,730 of these units, which corresponda 
to the heat value of about two thirds of a pound of 
lean beef. 

M. F. Wkinbioh 

Bbpaetmbnt or Physics, 
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THE EFFECT OF COLLOIDAL SILICA ON 
THE ABSORPTION OF PHOSPHORIC 
ACID BY PLANTS 

Replying to a criticism of Fislier^ concerning the 
interpretation of the effect of sodium silicate in in¬ 
creasing the assimilation of phosphoric acid by barley 
in the llothanisled field experiments, Hall® suggests 
that an explanation of the phenomenon may be 
sought ijj the colloidal behavior of the sodium silicate 
in accordance with the theory advanced by Comber.® 
The latter maintains that the soil colloids play an 
important role by being directly absorbed by plants 
through the formation of a one i)hase system between 
the colloidal coating of the plant root hairs and the 
colloidal coating of the soil particles. This proposed 
modification® of present views by Comber,® however, 
has been critically discussed by the writer,* who has 
shown that the weight of existing evidence docs not 

iR. A. Fishor, Jour. Agr. flfoi., 19: 132^139, 1929. 

a A. D. Hall, Jour. Agr. 8ci., 19: 68fi^588, 3929. 

»Norman M. Comber, Jour. Agr. Soi., 12: 363-369 
1922. * 

* Walter Thomas, Soil Sci., 27: 249-270, 1929. 


support the theory of the absorption of colloids by 
plants. 

There is ample evidence,®'®'^*® moreover, to dia- 
prove the view that silica may act as a substitute for 
phosphoric acid in the metabolic processes—^it is not 
‘'phosphoTsaureaparend’^ nor can the view® that the 
observed effect is due to the improvement in the phys¬ 
ical condition of the soil withstand critical investi¬ 
gation.^® Relative to the alternative explanatioofl 
presented by Hall and Morison,’ certain authori^ 
ties^'®'® have concluded from the increased quantity 
of phosphoric acid per dry weight of the crop that 
the benofleial effect of silica is due to the inoreafled 
availability resulting from an inarease in the qnan- 

«WL 8. Butkewitech and W. W. Bntkewitflch, 
ekem. ZUohr.j 161: 463-487, 1925. 

«P. L. Gile and J. G. Smith, Jour. Agr. Bit 
247-260, 1926. 

T A. B. Hall and C. Q. T. Morison, Proo, Boy. Boa.# 
B-77; 46S-477, 1906. 

«0. lismmermann, H. Wieesinann and K. Bammal^ 
ZUchr. P/fan70nomdkr. Hunyuny, 4A: 265-^lt(, 

®Fr. Dnohon, ZUohr. FiimatngrniXhf. a. 

4A; 316-325, 1925. 

10 0. liemmennann, ZUchr. P/famaanaradkr. «. 
mg, 4A : 820-330, 1926. 
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Atf oi phogphorio A«id in &ib iwil solution. Gile and 
6tidtb* and also Lemxiiermaim* oonoluded that this 
action is a solvent one on the soil phosphates. The 
former^ substantiate their conclusions from experi¬ 
ments (albeit in vitro) which showed a greater solu¬ 
bility of roek phosphate in the presence of silica gel, 
whereas the latter® recognizes that the explanation 
just advauoed is incomplete. The fact, however, that 
plants can thrive in extremely dilute solutions of 
phosphate ion if the supply is maintained^'*'® even 
as low as 0.25 p.p.m.'® proves that the solvent efteot 
of silica on soil phosphates, as suggested by these 
investigators, is a negligible factor compared with 
the other more powerful solvent forces present. 

The seat of action ultimately must be in the plant 
itself,’ for the absorption of ions by the plant is 
conditioned by the equilibrium conditions prevailing 
in the interface of the system composed of the ions 
in the plasma membrane of the root hairs and the 
ions of the soil solution. Now, in a system contain¬ 
ing a non-dififusible ion—SiOg* in the case under 
discussion—^a marked effect is exerted on the distri¬ 
bution of diffusible ions on either side of the cell 
membrana A non-diffusible electro^negative ion, 
such as a colloid micelle,^ will produce a greater eon*- 
centration of diffusible eleotro*>negative ions and a 
lower concentration of electro-positive ions on its own 
side of the membrane than on the other. A non- 
diffusible electro-positive ion will produce the oppo¬ 
site effect. According to the Gibbs-Donnan distribu¬ 
tion law'®*'" at equilibrium the product of the 
concentrations of each pair of oppositely charged 
diffusible ions is the same on both sides of the mem¬ 
brane. Hence, in the system under consideration if 
' X and y represent the molar concentrations of the 
diffusible H and PO^ ions, respectively, on each side 
of the interface considered, and z the concentration 
of the non-diffusible SiOg ions, then, according to 
the Donnan principle, displacement of the diffusible 
ions takes place in such a way that at equilibrium 
x = y(y + K). It follows that the greater the concen¬ 
tration of non-diffusible anions (SiOg^) present, 
the greater must be the absorption of diffusible 
anions (POf) into the cell. The equation also 
idiows that X and y are equal only when z = 0. Practi¬ 
cally, there is a limit to the amount of silica that might 
be added, because of the coating of the root hairs and 

li O. B. Hoagland and J. 0. Martin, Soil Soi,, 16: 

W. Parker, SoU 8ei., 24: 120-146, 1927. 

isjf, F. Breasealo and P. S. Burgess, Arizona Agr, 
Tech Bnl, 10: 209-237, 1926. 

Q. Donnan, ZUehr, /Or SUIeirochem,, 17: 572- 

MT, 0. Domtan and A- p. Harris, *rear, Chem, 8oc» 
(XcCa.), 99; 11^1667, 1011. 


other factors.® Obviously, the Donnan effect will be 
restricted by the presence of diffusible xSiOg^yH^O 
ions, some of which will be present in the solution.^ 

The experiments of Butkewitach and Bulkewitsch® 
with collodion membranes and also with maize plants 
grown in Pfeiffer^s nutrient solution with and with¬ 
out phosphoric acid to which different amounts of 
silicic acid were added afford the ffrst experimental 
evidence in support of the interpretation just sub¬ 
mitted. 

It is realized that the Oibbs-Donnan distribution 
law may not sufBoe to explain all the facts connected 
with the absorption of ions from the soil solution by 
the plasma membrane of the root hairs of plants, 
for the Donnan principle applies to free ions only. 
From Wright's investigations’® on the secretion of 
the high amounts of calcium in milk from the rela¬ 
tively low concentrations of this element in the blood 
plasma, it is apparent that the degree of dissociation 
of the protein salts must be taken into consideration 
also, since these ions are present in the cell in addi¬ 
tion to those which entered to satisfy the product 
equation. The plant cell is a polyphase system; from 
this starting-point Briggs and Petrie'’ have deduced 
that the apparent internal ionic product resulting 
from the collective effect of all the phases within the 
tissue in this polyphase system must have a higher 
value than that of the external medium. It must be 
kept in mind, however, that deductions from experi¬ 
ments''’*'®*'® in isolated tissues or cells of plants, 
although supplying valuable information, may not 
necessarily conform to the behavior of the plant as 
a whole. Herein, from the plant physiology stand¬ 
point, lies the value of the type of experiments car¬ 
ried out by Butkewitach and Butkewitsch.® 

It remains only to be pointed out that in the 
Rotbamsted experiments sodium silicate, a salt show¬ 
ing a strong tendency to hydrolyze, was used, whereas 
in the other experiments cited in this paper the silica 
was* added in the form of silicic acid gel. The effect, 
therefore, of hydrogen-ion concentration on the mo¬ 
bility of ionic pairs must also be considered.®®*®' 

Walter Thomas 

Depaetmekt ot Aoriottltueal 

AMD BjOLOOICAL OhEMISTBT, 

Pennsylvania State College 
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SEGREGATION (?) IN PHOMA TERRESTRIS 
Whils engaged in a study of the pink-root dis¬ 
ease of Allium cepa the writer isolated the causal 
organism Phoma terrestris^ from infected onion roots 
obtained from the following states: Arkansas, Cali¬ 
fornia, Colorado, Louisiana, Massachusetts, New 
York, Oregon and Texas. Though all the isolated 
fungi apparently are of the genus Phoma and all are 
able to cause the pink-root disease, they differ mark¬ 
edly in their morphological cultural characters, such 
as in abundance, shape and size of pycnidia, number 
and length of os tides, color of mycelium and sub¬ 
stratum, rate of growth, etc. The differences, both 
macro and microscopic ore so obvious and of such 
magnitude that, were it not for the fact that all these 
organisms are able to cause the some specific disease, 
one would be justified (according to precedents set 
in the taxonomic treatment of other genera in fungi 
imperfeeti) in naming three new species and several 
new varieties. 

In considering causes for such striking variations 
one might supjiose that either an undiscovered peri- 
theoial stage exists or that mutations (saltations) arc 
of unusually frequent occurrence. During the past 
five years extensive culturing on a large variety of 
media has failed to show any' sector formation, and 
during that period of time no perfect spore-form has 
been observed either in nature or in culture. Hence 
other explanations must be sought. 

A more intimate study of the California organism 
revealed the fact that if constant spore-mass transfers 
were made through several generations pycnidia were 
produced earlier and in much greater abundance than 
by mycelial transfers. This phenomenon, which has 
also been observed in other genera of tiie imperfect 
fungi, indicates that the genetic constitutions of 
spores and hyphao are dissimilar and that therefore 
single-spore cultures might be expected to differ in 
some degree from the parent culture. This was found 
to be the case. Though several morphological char¬ 
acters showed variations during this investigation, 
only color of the culture as a whole will be considered 
here. Of fifty single-spore cultures from the Cali¬ 
fornia organism forty-two were pink like the parent 
and the remaining eight were dark, almost black. 
Several generations from single spores proved this 
dark variant to be homogenic for color. Subsequent 
generations of the pink form gave both pink and 
black in various proportions varying from 10 per 
cent, block to 36 per cent, black, with an occasional 
individual producing only pink progeny, showing that 
in so far as color character of culture is concerned we 
have homogenic individuals of both the dominants 


1 “Etiology of the Pink-root Disease of Onions* 
Phytopatholoffy, 19: 601-704, 1020. ' 


ted the xee^ves. Oombiniiig the pore dark with 
the pure pink by mixing either spores or mycelium 
gives rise to a uniform culture that is pink. Six^Ie- 
Hpore cultures from such a union g^ive rise to cultures 
of four color types, pink, dark, yellow and purple, 
but apparently with no definite genetic ratios* 

Inoculation experiments on onion seedlings with 
variants obtained from single spores also show consid¬ 
erable variation in pathogenicity, indicating that use 
of the single-spore method in obtaining pure cultures 
may prove oonfusing to both mycologist and phyto¬ 
pathologist 

The fact that Phoma terrestris breaks up into vari¬ 
ants when singe-spore cultures ore made indicates 
that segregation of character factors occurs, and the 
fact that it remains constant when it is perpetuated 
by mycelial transfers indicates that segregation takes 
place during pycnidium formation or spore matura¬ 
tion. 

Tentative experiments with Fu$ariuin martii var, 
phaaeolu$ indicate that members of the genus Fu- 
sarium may behave siniilai’ly. The problem is being 
studied further by cytological methods. 

H. N. Hansen 

Lajsoeatokt or Plant Patholoot, 
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INTERNATIONAL COOPERATION IN 
GEOGRAPHICAL WORK" 

By Dr. WILLIAM BOWIE 

U. 8, COAST AND GEODETIC SURVEY 


In my capacity as a delegate from the United 
States I am representing the National Gksographie 
Society of Washington, D. C., as well as the Depart¬ 
ment of Commerce of the United States govei*ninont. 

The officials of the National Geographic Society 
requested me to extend to this assembly their most 
cordial greetings and their best wishes for a bright 
and distinguished career for this institute which we 
are now bringing into existence. 

The officials of the National Geographic Society 
are deeply interested in all phases of geographical 
science. They have done much to bring the nations 
of the world into closer touch with each other by 
the dissemination of accurate geographical informa¬ 
tion supplemented by a remarkable series of pictures 

1 Address delivered before the Pan-American Institute 
of Geography and History, meeting in Mexico City, 
Beptember 17, 1029. 


in their splendid National Geographic Maga;;ine that 
is known to every educated man in the world. The 
officials have expressed to me the hope that they 
may have very close contact with tlie officials of the 
Pan-American Institute of Geography and History 
in order that the science of geography may be carried 
even further than it has been in the past. 

They expressed the Jiope that the government agen¬ 
cies of the various American nations which are en¬ 
gaged in any phase of geographical science will re¬ 
ceive the support of those officials of the government 
who have to do with the allotment of funds for these 
official geographical services. They also expressed 
the hope that non-official agencies, such as geograph¬ 
ical societies or geographical departments of univer¬ 
sities, may be stimulated by the organization of the 
Pan-American Institute of Geography and History to 
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carry on their operations on a wider and grander 
scale than may have been the case in the past. 

The officials of the National Geographic Society 
arc not unmindful of the fact that this institute is to 
cover history as well as geography. In fact, they 
realize that there is a close association between his¬ 
torical research and the geographical environment of 
those regions for which the historical studies are un¬ 
dertaken. It is, in fact, impossible to divorce geog¬ 
raphy from history. The historian can not properly 
discover or interpret the motives that impelled large 
or small groups of jjoople to act in a certain way iiU’ 
less he knows the geographical conditions which pre¬ 
vailed at the time such action was taken. Surely the 
character of the climate and of the terrain, as well as 
the presence or absence of rivers and streams or ocean 
fronts, has tremendous Ix^aring on the development of 
the civilization of a tribe or a nation. 

However, my ability to discuss history in its broad 
and technical phases is limited, and I will leave to 
our delegates who are historians the task of proi>erIy 
sotting forth the place tliat historical research will 
have in our new institute. 

The officials of the National Geographic Society 
wish me to convey to you their earnest desire that the 
efforts of the people in the western hemisphere, acting 
under the leadership of our institute, should be suc¬ 
cessful in discovering the historical facts and in set¬ 
ting them forth in books or papers in order that the 
data secured may be used for the purpose of making 
the life of the dweller in the western hemisphere 
fuller and richer. With knowledge comes power, and 
with power we have the means of raising the scale of 
living and increasing the happiness of the citizens of 
each of the American nations. 

We have heard much in recent decades of the ap¬ 
plication of scientific principles to agriculture and 
other great industries, in exchange of goods and in 
communication. But science can only go a certain 
distance towards bettering the condition of humanity 
and making civilization grander and nobler without 
having geographical facts. It is here that the geog¬ 
rapher must supplement the work of the physicist, 
the chemist and the engineer, for without the geo¬ 
graphical information and background the other sci¬ 
ences can not well be efficiently employed in the 
utilization of the resources which nature has given 
abundantly to the nations of the world. 

The officials of the National Geographic Society 
have expressed frequently, and do on this occasion 
through me, their opinion that civilization will be 
greatly advanced by an early completion of the map¬ 
ping of the world. We are all familiar with the 
sheet of paper on which are drawn the margins of the 
continents which are equally the limits of tidal waters. 


How frequently these maps are totally inadequate to 
convey aocorate informatioii as to the geographical 
locations of points within the country, their eleva¬ 
tions, the accurate location of mountain ranges, riv4^, 
streams and highways, nor do they show the slope of 
the ground. Without all these essential geographical 
data the map user con not form accurate and detailed 
pictures of the conditions within the area covered by 
the map. 

On the other hand, there are in existence for cer¬ 
tain portions of the area of each country topograph¬ 
ical maps which do carry these essential data. The 
officials of the society would like to see the day when 
there is an adequate topographical map covering the 
area of each of the countries in the western hemi¬ 
sphere. Much mapping has been done in my country, 
but only 44 per cent, of its area has as yet been 
topographical ly surveyed, and many of the map 
sheets are inadequate, owing to age or deficient meth¬ 
ods employed in the survey, to meet the needs of 
agriculture, mining, the development of hydroelectric 
power and extension of transportation systems and 
systems for the transmission of power and communi¬ 
cation. 

The engineers and other leaders in industry are 
making their wants known in regard to topographic 
mapping, and it is practically certain that within the 
next few years each country of the world which ia not 
already supplied with topographic maps will increase 
its activity in the mapping line. It baa truly been 
said that only a rich nation can afford to develop its 
natu: il resources and its industries without previoualy 
having executed the topographic surveying and map¬ 
ping. 

I have expressed to you the opinions and wishes 
of the officials of the National Geographic Society, 
and I hope I have made it clear that they wish to 
help the Pan-American Institute of Geography and 
History in every way that is possible for them and 
that they stand ready to cooperate with the institute 
and the geographical services of the American coun¬ 
tries in developing the western hemisphere in the 
interests and the welfare of humanity. 

The western hemisphere is new to civiliaed man. 
It is less than 450 years since Columbus discovered 
the new world and opened up a vast area which was 
destined to have such a great influence on the de¬ 
velopment of civilization. We,*in this generation, 
have a great responsibility thrust upon us. We must 
hand down to posterity our countries with their nat¬ 
ural resources. If we are wise we will develop and 
utilize these resources for our present needs, but we 
will do BO in such a way that we shall not imppveriah 
those generations which are to follow us. tbj^ 
development and utilization the geographer sbouM 
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and hiiiflt play a leading and important i61e. It ia 
liere that the Pan-American Institute of Geography 
and History can exert a great influence for good by 
outlining geographical problems that should be at¬ 
tacked and solved and in disBeminating geographical 
principles and data which may have been discovered. 
A fact is of no value if looked in the mind of a single 
geographer. It is useful only when he has published 
the results of his investigation and research in order 
that every one may have the benefits of his work, 

I am sure you will be interested in knowing more 
intimately the National Geographic Society and the 
scope of its activities. It is organiKed on the demo¬ 
cratic principle that each of its 1^00|000 members 
has a share in supporting the maganne that it pub¬ 
lishes and the exploration work to which it has given 
financial support. Also the membership supports 
financially the various lines of educational work 
which are carried on by the society. 

Each member is^ on the other hand^ entitled to 
know just what have been the results of the explora¬ 
tions that have been conducted under the society’s 
auspices. He must be kept informed of changed geo¬ 
graphical positions which may occur in widely sepa¬ 
rated parts of the world. He is entitled to have the 
maps which are compiled and printed by the society 
and he is also entitled to the results of the world-wide 
photographic survey of matters of geographical in¬ 
terest which the staff of photographers of the society 
is making. 

All these data are furnished to every member 
through the society’s National Geographic Magazine 
and in special technical publications which are issued 
from time to time and give the results of geographical 
explorations. 

The society is independent of governmental control. 
It is a private institution and receives no funds from 
the government of our country. However, it cooper¬ 
ates with governmental agencies which are carrying 
on geographical research or investigations, and it 
from time to time will finance a project which may 
be advocated by a government official who has not 
at hand governmental funds for carrying on work. 
There are two notable examples of this. First, the 
exploration of the Carlsbad Caverns in New Mexico 
by tile late Dr. Willis T. Lee, who was a member 
of the U. 8. Geological Survey. Another was a 
reconnaissance survey of the active and extinct vol¬ 
canoes along the Alaskan Peninsula and the Aleutian 
Islands by Dr. Thomas A. Jaggar, also a member of 
tbe U. 8. Geological Survey, 

The society has done a noteworthy service to sci- 
anoe in disclosing the history and art treasures of 
im-Ckilumbian eivilization both in North and South 


Seven expeditions of the society to Chaco Canyon^ 
under the leadership of Neil M. Judd, unearthed 
and explored the remains of America’s finest pre¬ 
historic communal dwellings. One of these pro- 
Columbian *^apartments,” Pueblo Bonito, housed some 
1,500 people, had 350 rooms on the ground floor and 
yielded an amaxing array of utensils, art objects, 
ceremonial appurtenances and other evidences of their 
daily life. 

You are familiar with the Pedregal area, south of 
Mexico City, with its mass of unweathered lava from 
the volcano XitJi. Beneath that “Stony Place” is a 
blanket of soil, and underlying the soil is another 
lava flow of the remote past. There an expedition of 
the society led by Dr. Byron Cumming found encased 
remains of a people who flourished at a period va¬ 
riously estimated at from 3,000 to 6,000 years ago, 
Clay images, bone awls, ear ornaments and other ob¬ 
jects of this earliest known American civilization, 
which flourished in your country, are seen by thou¬ 
sands of the National Geographic Society’s members 
when they visit its headquarters in Washington, D. C. 

Dr. Ernest G. Holt is now leading one of the so¬ 
ciety's expeditious which is exploring the haunts of 
birds in the southern parts of Venezuela. Bird life 
is the principal objective, but observations of the 
terrain, the animals and other life forms and the 
amazing variety of tropical plants are being made. 

The National Geographic Society has a research 
committee whoso ebairnmn is now Dr. F. V. Coville, 
botanist of the Department of Agriculture of the 
federal government. This committee investigates 
carefully every project for which financial assistance 
is asked. There have been many cases where the com¬ 
mittee has recommended and the trustees have made 
grants of funds for worthy projects. The most re¬ 
cent one was the appropriation of $50,000 from its 
research fund and the assignment of certain scientific 
personnel for the expedition of Commander Byrd to 
the Antarctic Continent. 

Somewhat earlier it .supported financially Admiral 
Peary’s expeditions to the Arctic region.s. It con¬ 
tributed financial aid and scientific guidance to the 
Wellman Polar Expedition, which went to Franz Josef 
Land in 1898 and made biological and geological col¬ 
lections and in addition observed atmospheric tem¬ 
peratures and other conditions. Tbe data collected 
were of high scientific value and also an aid to later 
explorers in that region, 

A technical representative was detailed by the so¬ 
ciety to accompany the Ziegler polar expedition of 
1903-06 to direct the scientific work. In 1925 it sent 
out an expedition to northern Greenland and Ellsmere 
Island during which Commander Richard E, Byrd 
gained his first flying experience in polar regions. 
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One of the most notable pieces of geographical work 
done by the Vational Geographic Society was in the 
Mount Katmai region in Alaska. As is well known, 
that mountain erupted in 1912, and the ashes from the 
eruption covered a wide area. The primary purpose 
of the studies undertakoTi by the society was observa¬ 
tion of the rejuvenescence of the flora which had been 
obliterated. The exploration party to Mount Katmai 
observed timt the eruption had left a crater almost as 
large as Uic one in Vesuvius. When they crossed the 
mountains towards Bering Sea they discovered a vast 
area from which were rising innumerable columns of 
steam. This area, which was investigated intensively 
by four subsequent expeditions under the direction of 
Dr. Robert F. Griggs, was culled the Valley of Ten 
Thousand Smokes. The funds necessary to finance 
these expeditions all came from the treasury of the 
Kntional Geographic Society. Accounts of the.se ex¬ 
plorations at Katmai have been jiublished in the 
magazine of the National Geographic Society and also 
in a series of technical papers. 

It would take too much time to tell you of each of 
the explorations or pieces of geographical research 
that have been carried on by the society or financed 
from its treasury, but what I have told you is, I am 
sure, sufficient to convince you of its high standing,* 
and of the vast scope of its activities. It will, 1 am 
sure, encourage you to know that this great organiza¬ 
tion, through its officials, has expressed such deep in¬ 
terest in the future of the Pan-American Institute of 
Geography and History. The society is an ally that 
the institute will be glad to welcome in its efforts to 
advance geographical science and knowledge in the 
western hemisphere. 

The officials of the National Geographic Society are 
thoroughly convinced that geographical information, 
if properly prepared and disseminated, should be as 
interesting to the child as it is to the adult. With 
this idea in view the society undertook and is success¬ 
fully carrying on a great work in connection with the 
public schools of my country. About 35,000 school 
teachers obtain daily illustrated lessons in geography 
from the society conveying information too recent to 
be found in text-books. These lessons and pictures 
are used by the teachers in disseminating geograph¬ 
ical knowledge to the children. Geography is to-day 
one of the popular subjects taught in the elementary 
schools, while a decade or more ago it was considered 
to be very dull and stupid. 

Not only is the society issuing bulletins to school 
teachers throughout my country but at the request 
of the editors of about six hundred newspapers they 
ore furnished daily bulletins on geographical subjects. 
I can not imagine any greater help in the stimula¬ 


tion of the interest of people in geography than thin 
news service of the National Geographic Society. 

While not one of the really old geographical so¬ 
cieties of the world, the National Geographic Society 
may yet claim maturity or at least vigorous youth. 
It was founded in 1888 and has continued its existence 
from that time. It sends its greetings to the young¬ 
est geographical organization, the Pan-American In¬ 
stitute of Geography and History, which begins its 
existence on Sopteinber 16, 1929. 

The society has been a pioneer in the lino of niak- 
ing geographical information valuable and interest¬ 
ing. There are few persons in the world who will 
read a dull statement no matter how accurate or 
valuable the data contained therein may be. There 
is so much literature in the world to-day that wo in¬ 
stinctively are drawn towards that portion of it which 
is prepared in an attractive way, on article or a book 
that will hold our attention until we have completed 
it. Dr, Gilbert Grosvenor, president of the National 
Geographic Society, has reached almost the point of 
genius in the geographical field by making the maga¬ 
zine of the society carry the message of geography 
to even the humblest homes. His magazine is read 
by the highest officials of the national government 
and in the humblest fisherman’s dwelling along the 
sca-coost, by the miner in his mountain camp and the 
farmer in his cottage. This is truly a great accom¬ 
plishment and is a tribute to him. 

The officials of the National Geographic Society 
arc not strangers to the citizens of the other Amer¬ 
ican nations. There have appeared many articles, 
beautifully OJustrated, in its magazine depicting cer¬ 
tain phases of the geography and history of the 
countries lying to the south of the United States. 
We may expect that the society will continue to 
publish these most interesting articles from the other 
countries of the western hemisphere which I con as¬ 
sure you are read with the greatest interest by the 
people of my country. 

The society’s work is substantially aided by its 
3,700 members in Mexico and by 10,260 other mem¬ 
bers in Central and South American countries. This 
total of 13,960 members of this great geographical 
body from the Latin-American countries is a grati¬ 
fying token of the interest and support you are ten¬ 
dering the advancement of geography. 

1 have brought with me a scries of maps which 
have been published by the National Geographic 
Society which I have been asked to give to the director 
of the Pan-American Institute of Geography and 
History with the compliments of Dr. Grosvenor. 

Upon my return to Washington I shall re|>ort to 
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ttie offleialB of the National Oeographio Society with 
a great deal of pleasure the proceedings which have 
led to the formal organization of the Pan-American 
Inatitute of Geography and History and I shall assure 
them that in my judgment the institute is built on a 
broad foundation and that its future should be a 


bright one. Also that its work will undoubtedly 
result in a vast stimulation of geographical and his¬ 
torical research in the western hemisphere and that 
the results of such activities should redound to the 
benefit of the citizens of each of the countries which 
is adhering to the institute. 


OBITUARY 


ARTHUR McQUISTON MILLER MEMORIAL 
SERVICES 

Abthub MoQuiston Millek, for thirty-five years 
professor of geology and archeology in the University 
of Kentucky, author of “The Geology of Kentucky” 
and other works, fellow of the Geological Society of 
America since 1897, died in Florida on October 28, 
1929, of heart failure. The members of the society 
are invited to join in a meeting to be held in his mem¬ 
ory on Memorial Day, Friday, May 30, at Lexington, 
on the lawn of his home, Maxwelton, adjoining tlie 
grove which he gave to the university. The cliicf 
speaker on the occasion will be Professor Collier 
Cobb, of the University of North Carolina. 

Dr. Marion M. Miller, brother of Professor Miller, 
extends the hospitality of Maxwelton to all members 
of the society who can arrange to be pr(*sent on the 
occasion. There are ample accommodations in this 
fine old mansion for a large group of scientific men 
and their families. 

A committee of the leading citizens of Lexington, 
representative of the civic bodies of which Professor 
Miller was an active member, will have charge of the 
memorial and dedicatory exercises. Judge Samuel M. 
Wilson, Security Trust Building, is chairman, and to 
him tributes may be sent by members of the society 
who wish to pay their respects in this manner to Pro¬ 
fessor Miller’s memory. Those who plan to attend 
should notify Dr. Marion M. Miller, Maxwelton, Lex¬ 
ington, Kentucky. 

It is hoped by Dr. Miller that his guests will come 
prepared to spend the week-end in the Bluegrasa 
country. A trip will be taken on Saturday to the 
Kentucky River Gorge, the great Dix River Dam, and 
to old Shakertown near the dam, where a banquet will 
be held in the Shakertown Inn. A memorial volume 
containing the addresses and tributes will be pub¬ 
lished during the summer and will be sent to members 
of the society. 

MEMORIALS 

The Connecticut Agricultural Experiment Station 
has issued Bulletin 312 as a memorial to Dr. Thomas 
B. Osborne, who died in January, 1929. Dr. Osborne 
joined the station staff in 1886 at the invitation of 
Professor Bamuel W. Johnson, director, and professor 


of agricultural chemistry in Yale University. Two 
years later he began his studies of the vegetable pro¬ 
teins tliat were to continue uninterrupted for forty 
years in the same laboratory. More than two hundred 
and fifty papers bear his name. The bulletin, entitled 
“Thomas B. Osborne: A Memorial,” opens with an 
appreciation by Dr. E. 11. Jenkins, director emeritus 
of the station. Dr. Osborne’s work is described at 
length in an article, reprinted from Sciicnce, by Dr, 
H. B. Vickery, who succeeded Dr. Osborne as head of 
the station biochemistry laboratory, and Professor 
Lafayette B. Mendel, of Yale, who for many years 
collaborated with Dr. Osborne in nutrition experi¬ 
ments. This is followed by six of Dr. Osborne’s 
papers, biographical notices and a complete bibliog¬ 
raphy of his work. 

OiryicuL notice has been received from the United 
States Geographic Board that the south arm of Port 
Snettisham, in southeastern Alaska, near latitude 57^ 
59', longitude 133° 44', has been named Gilbert Bay; 
and that the lake about 6 miles long lying to the east¬ 
ward of that bay and about 10 miles inland from 
Stephens Passage has been named Gilbert Lake, in 
honor of the late Dr. Charles H. Gilbert, the ichthy¬ 
ologist, who was connected with the Bureau of Fish¬ 
eries for many years. The Fisheries Service Bulletin 
writes: “It is fitting that tribute is thus paid to the 
memory of one who attained wo rid-wide distinction 
in the field of ichthyology; and whose untiring inves¬ 
tigations concerning the salmon fisheries, especially 
those of Alaska, contributed largely to the knowledge 
of these important fishes, both from a scientifio point 
of view and from the standpoint of practical conser¬ 
vation.” 

RECENT DEATHS 

De. Joseph L. Markley, professor emeritus of 
mathematics at the University of Michigan, died on 
April 20 in his seventy-first year. 

Dr. Joseph M. Patton died on April 17 at the age 
of seventy-eight years. Dr. Patton had been a pro¬ 
fessor of clinical medicine at the College of Medicine 
of the University of Illinois and professor of inter¬ 
nal medicine at the Chicago Polyclinic. 

Professor C. KssLum, of the University of Zurich, 
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known for his work on the fauna of Somaliland and 
the Red Sea, has died at the age of eighty-two years. 

It is reported that I. M. Michaelovsky, professor 
of physiology in the Mid-Asiatic University at Tash¬ 
kent, has died from suicide or murder. 

Nature reports the death of Sir William M'Cor- 


znidc, ehairtnan of the University Orants Coiofltittee 
and of the Advisory Council on Scientific and Indus¬ 
trial Research, on March 22, aged seventy years; and 
of Sir Edward Brabrook, a past president of the 
Royal Anthropological Institute, on March 20, aged 
ninety years. 


SCIENTIFIC EVENTS 


A CHEMISTRY HOUSE IN LONDON 

According to the London Times the project to 
assemble all the chief chemical, metallurgical and 
mining societies in one new building at Westminster 
was outlined on March 27 by Professor J. F. Thorpe 
in his presidential address to the British Chemical 
Society at its annual meeting in Burlington House, 
lie also put forward suggestions for securing ulti¬ 
mately a joint membership of the Chemical Society 
and the Society of (Chemical Industry. 

It is proposed that the central building for scien¬ 
tific and technical institutions shall be erected and 
equipped at a cost of £350,000, in Victoria Street, 
with the object of stHJuring the close association be¬ 
tween the scientific societies of the industries which 
has already been achieved in. America and is in 
process of realization in Prance. The building will 
have a large common lecture hall and a library of 
about 70,000 volumes. It is intended also to provide 
club facilities. 

In his address, as reported in the Times, rrofes.sor 
Thorpe spoke of the development in science and 
industry resulting from the application of lf‘SRons 
learned during the war. He said the spirit of coop¬ 
eration or rationalization was causing many groups 
dealing with related subjects to join together in their 
own and in the national interests. It was certain that 
the next 20 years would witness a struggle for su¬ 
premacy in scientific cfiFort and in the industrial ap¬ 
plication of science throughout the world which would 
be even more intense than was the struggle between 
the contending nations during the war. It must be 
recognized that the separation into isolated units of 
the organization dealing with the scientific and tech¬ 
nical development of the three basic industries was 
not in accordance with the existing state of scientific 
knowledge, and that the nation and empire could not 
utilize to the full the forces inherent in them unless 
some Bclierne could be devised by which close coopera¬ 
tion between these groups could be effected. 

The need was urgent, because other nations, notably 
the French, were actively engaged in coordinating 
their chemical activities, and the Americans already 
had their Chemists' Club in New York. Unless, 
therefore, something was done, and that quickly, they 
would bo handicapped in the atniggle. It seemed 


that at last they were in a fair way to realize the 
Chemistry House of their needs at a cost which was 
about half what would be necessary if chemists were 
forced to act alone. They must look to the industries 
ooncomed to provide the greater proportion of what 
was required. When the general appeal was issued 
it would contain a list of definite promises amount¬ 
ing to £130,000, including some munificent personal 
donations, such as £10,000 from Mr. Robert Mond, 
£1,000 from Mr. Emile Mond and £1,000 from Sir 
Robert Hadfield. A petition had been sent to the 
chancellor of the exchequer asking for a Treasury 
contribution. The answer, however, was ^*non poa~ 
8umu8/* although sympathy was e-xpreased with the 
object in view. 

Professor Thorpe then discussed proposals for the 
first steps towards a union of the Chemical Society 
and the Society of Chemical Industry. He said it 
would probably require twelve months' work on the 
part of the joint committee to elaborate all the 
necessary details and explore every avenue loading in 
the de ired direction. 

A SCIENTIFIC ADVISORY BOARD FOR THE 
WESTINGHOUSE RESEARCH 
LABORATORIES 

The first meeting of the recently created Scientific 
Advisory Board of the Westinghouse Research lab¬ 
oratories was held in East Pittsburgh, Pennsylvania, 
on April 16, The aim of the Wostinghouse Electric 
and Manufacturing Company in establishing this 
board is to bring before their specialists recent scien¬ 
tific research. 

The members of the board are; Dr. P, W. Bridg¬ 
man, head of the department of physics at Harvard 
University; Dr. G. B. Waterhouse, head of the de¬ 
partment of metallui^y at the Massachusetts Institute 
of Technology and chairman of the ferrous advisory 
committee of the U. S. Bureau of Standards; Dr. C. 
E. Mendenhall, head of the department of physios at 
the University of Wisconsin; Dr. Stephen Timo¬ 
shenko, head of the school of advanced mechanics at 
the University of Michigan, who formerly worked for 
four years at the Westinghouse Laboratories, and Dr. 
Edward Mack, Jr., professor of phy^oal eheBfisjtey in 
the Ohio State Univmity. 
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It is plflimad that the board shall meet three times 
a and that the individual memberB will follow 
closely all research work conducted by the company 
and act in an advisoiy capacity on matters concerned 
with pure science. 

In a statement made by Mr. S. M. Kintner, man¬ 
ager of the laboratories, he says: “It is our purpose 
that the board members advise us along purely scien¬ 
tific lines. We expect them to stimulate our research 
specialists by their suggestions, to bring up-to-thtv 
minute theories into our work and to act as a check 
on the scientific work upon which we ore engaged.” 

Some members of the board will serve for one year 
and the others have been appointed for two-year 
terms. Thus, as changes are made in the personnel, 
there always will be members who have served for at 
least one year. 

Plans now are being carried through for the en¬ 
largement of the present laboratories. An addition 
to the present building which will nearly triple the 
floor space is under construction at a cost of $500,000. 
The addition, which includes a large power house, will 
centraliise the laboratories, some of which through 
lack of space have been forced to find quarters in the 
main plant 

THE TWENTY-FIFTH ANNIVERSARY OF 
THE ILLINOIS STATE GEOLOGICAL 
SURVEY 

Thjc Illinois State Geological Survey through I)r. 
M. M. Leighton, chief, announces the celebration of 
its quarter-centennial anniversary. The celebration 
will be held in Urbana, on April 30 and May 1, in 
conjunction with the annual meeting of the Illinois 
Academy of Science on May 2 and 3, and will include 
two symposia, one on “Kescurch Needs of Illinois^ 
Coal Industry,” and the other on “Studios Relating 
to the Order and Conditions of Accumulation of the 
Coal Measures.” Many state and academic geologists 
have signified their intentions of being present, since 
the topics of discussion have wide-spread applications. 

The proceedings will open with the dedication by 
Dr. Edson S. Bastin of the Quarter-Centennial Pro¬ 
gram to the memory of T, C. Chamberlin and R. 1). 
Salisbury. 

The dedication will be followed by a historical ret¬ 
rospect of geological investigations in Illinois and 
their relations to the state, when the speakers and 
subjects will bo: 

previous fo the founding of the present 

State Qeologioal Survey: PaofESBOB 0 . W. Rolfe. 

Itke initiation of the State Geological Survey: Da. H. 

Fosvbb Baik. 

: OeologioaX Survey during the period 190B~ 

19tS: Me. Fbamk W. DsWotr. 


The State Geological Survey during the period 
19S0 : Da. M. M. Leiohton, 

Speakers taking part in the symposium on the re¬ 
search needs of Illinois' coal industry will be Dr. M. 
S- Ketohum, Dr. J. A. Garcia, Dr. E. A. Holbrook, 
Dr. F. C. Honnold, Dr. 8, W. Parr and Dr. Rein¬ 
hardt Thiessen. Studies relating to the order and 
conditions of accumulation of the coal measures will 
bo reported by Dr. J. Marvin Weller, Dr. H. R. Wan- 
less, Dr. R. C- Moore, Dr. F. B. Plummer, Mr. Wilber 
Stout, Mr. David B. Reger, Dr. O. H. Ashley and Dr. 
David White. 

Those who will take part in the discussions that will 
follow the symposia include Professors A. C. Willard, 
W. H. Sevems and Dr, T. E. Savage, of the Univer¬ 
sity of Illinois; Dr. Gilbert H. Cady, Illinois State 
Geological Survey; Dr. O. F. Kay, state geologist of 
Iowa and dean of tlie college of liberal arts and sci¬ 
ences, University of Iowa; Dr. H, A. Buehler, state 
geologist of Missouri; Dr. G. E. Condra, dean and 
director of the conservation and survey division, Uni¬ 
versity of Nebraska; Dr. C. N. Gould, director of the 
Oklahoma Geological Survey, and others. 

THE AMERICAN PHILOSOPHICAL SOCIETY 

Thb annual meeting of the American Philosophical 
Society opened in Philadelphia on April 24. The 
Saturday night session commemorates the two hun¬ 
dred and third anniversary of the founding of the 
society by Benjamin Franklin, in April, 1727. 

There will be a dinner on April 26 at the Bellevue- 
Stratford with Captain Sir Hubert Wilkins, explorer; 
Dr. James Rowland Angel], president of Yale Uni¬ 
versity, and Dr. Edwin Grant Conklin, professor of 
zoology, Princeton, as speakers, and Dr. John H. 
Finley, of the New York Times, as toastmaster. Sir 
Hubert's subject will be “Seeking Useful Knowl¬ 
edge”; Dr. AngelJ's, “Promoting Useful Knowledge,” 
and Dr. Conklin’s, “The Service of Science to Man¬ 
kind.” 

Papers and a report of progress will be presented 
in the “intellectual stock-taking” inaugurated last 
year by Dr. Francis X. Dercum, the president. All 
day-time sessions at which these papers will be read 
will be in the 141-year old hall of the society. 

Papers on Thursday’s program were read by Dr. 
Clinton J. Davisson, Dr. Herbert E. Ives, both of 
the Bell Telephone Laboratories; Professor Arthur 
E. Kcnneily, Harvard University; Professor Clyde 
Eagleton, New York University; Professor Emory R. 
Johnson, University of Pennsylvania; Dr. Alfred V. 
Kidder, Carnegie Institution of Wajshington; Pro¬ 
fessor William B. Scott and Dr. Glenn L. Jepsen, 
Princeton University, and Professor Henry Fairfield 
Osbora, American Museum of Natural History. 

The program for April 25 includes the annual ad- 



432 


8CIENCB 


[VOL. hXXl, No. 1843 


dress of the president^ matters of business and the 
election of oflBcers and members, and papers by Dr. 
Detlev W. Bronk, Professor Rodney H. True, Dr. 
Harlan H- York, Professor Ephraim Avigdor Speiser 
and Professor John C. Rolfc, University of Pennsjd- 
vania; Dr. Albert F. Blakeslee and Dr. Howard J. 
Banker, Carnegie Station for Experimental Evolu¬ 
tion; Dr. George W. Crile, Cleveland Clinic and 
Cleveland Clinic Hospital; Dr. Frederick S. Ham¬ 
mett, Research Institute of Lankenau Hospital, and 
Dr. Daniel T. MacDougal, Carnegie Institution of 
Washington, 

The afternoon session on Friday is given over to a 
symposium on the outlook for higher education in the 
United States which was organized by Dr. Frank 
AydeJotto, president of Swarthmore College. The 
speakers are Dr. Abraham Flexner, former secretary 
of the General Education Board; Dr. F. J. E. Wood- 
bridge, former dean of the Graduate School, Colum¬ 
bia University, and Dr. Aydelotte. 

On Friday evening there will be a reception in 
the hall of the Historical Society of Pennsylvania 
and an illustrated lecture by Professor William F. 


Albright, of the Johns Hopkins University, entitled 
Millennium of Biblical History in the Light of 
Recent Excavations.’’ 

Speakers on Saturday morning will be Professor 
Fay Cooper-Cole, University of Chicago; Dr. AleS 
Hrdli^a, U. S. National Museum; Professor Roland 
B. Dixon, Harvard University; Dr. George Grant 
MaoCurdy, Yale University; Professor David Rois- 
man and Professor L. V. Heilbrunn, University of 
Pennsylvania; Professor E. Newton Harvey and Dr. 
Peter A. Snell, Princeton University; Professor J. H. 
Ashworth, University of Edinburgh, and Professor 
Samuel A. Mitchell, University of Virginia. 

Saturday afternoon will be devoted to a symposium 
on astronomy and astrophysics organized by Dr. John 
A. Miller, director of Sproul Observatory, Swarth¬ 
more. In addition to Dr. Miller the speakers will be 
Professor Ernest W. Brown, Yale University; Dr. 
John S. Plaskett, director of the Dominion Astro- 
physical Observatory, Victoria, B. C.; Professor John 
Q. Stewart, Princeton University, and Professor 
Harlow Shaplcy, director of Harvard College Ob¬ 
servatory. 


SCIENTIFIC NOTES AND NEWS 


In connection with the ceremonies in honor of the 
eightieth birthday of Dr. William H. Welch on April 
8, an address with lantern illustrations was given at 
the London School of Hygiene and Tropical Medicine 
by the director, Sir Andrew Balfour, on Dr. Welch’s 
life and work. 

Dr. Charles Valtie Chapin, who, beginning in 
1884, was for a long series of years Buperintendent of 
health of Providence. Rhode Island, was presented 
with tlie Sedgwick Memorial Gold Medal for out¬ 
standing achievement in public health at the banquet 
of the New England Health Institute. The presenta¬ 
tion was made by Surgeon General Hugh S. Gum¬ 
ming, of the U. S. Public Health Service. 

The doctorate of science was conferred on Dr. C. 
G. Abbot, secretary of the Smithsonian Institution, 
by the Cose School of Applied Science on the occa¬ 
sion of the installation of Dr, William Elgin Wick- 
enden as president of the school. Dr. Abbot gave an 
address on “The Opportunities of Science.” 

Dr. Rodnev H. Trite, of the University of Penn¬ 
sylvania, who is visiting Tucson, Arizona, and other 
points in the Southwest in connection with the work 
of the Committee of One Hundred of the American 
Association for the Advancement of Science, gave the 
John Wesley Powell Lecture at the University of Ari- 
£ona on April 22. 


Professor M. I. Pupin, of Columbia University, 
bos been elected president of the University Club of 
New York City. 

1)b. Oskar Lokw, professor of cbemicol physiology 
in the University of Berlin, has been awarded the 
Lixjbig Medal of the Bavarian Academy of Sciences, 
in recognition of his services to agriculture. 

At the meeting of the Chemical Society, London, 
on March 27, the Longstaif Medal was presented to 
Dr. W. H. Mills, lecturer in organic chemistry at the 
University of Cambridge, and the Harrison Memorial 
Plaque and Prize to Dr. R, P. Linslend. 

Dr. Hans Molisoh, professor of botany in the Uni¬ 
versity of Vienna, celebrated the fiftieth anniversary 
of his doctorate on March 20. 

Db. Aucxanuer Wetmoim: has been elected a for¬ 
eign member of the British Ornithologists' Union. 
Dr. Wetraore sailed from New York on April 10 for 
Spain, where he will be engaged for a month in mak¬ 
ing collections of birds for the National Museum in 
the Cantabrian Mountains. Later he expects to visit 
museums in Paris, Brussels and London, and then to 
attend the International Omithologioal Congress in 
Amsterdam. 

The sixtieth annual meeting of the Wisconsin 
Academy of Sciences, Arts and Letters was held at 
the University of Wisconsin on April 11 and 12, in 
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joint saision with the Wisconsin Aroheologioal So¬ 
ciety and the Midwest Museums Conference. OfQcers 
of the academy were elected for a term of three years 
as follows; President, Charles E. Allen, University of 
Wisconsin; Vice-presidents, Sciences, Rufua M. Bagg, 
Lawrence College; Arts, 0. L. Kowalko, University 
of Wisconsin; Letters, William E. Alderman, Beloit 
College; Secretary-treasurer, Lowell E. Noland, Uni¬ 
versity of Wisconsin; Curator, Charles E. Brown, 
State Historical Society; Librarian, Walter M. Smith, 
University of Wisconsin. 

Dr. Frepkriok W. Schlutz, recently head of the 
pediatries division at the Medical School of the Uni¬ 
versity of Minnesota, has been appointed to a similar 
post in the University of Chicago's South Side Clin¬ 
ics. Dr. Schlutz has arrived in Chicago to direct or¬ 
ganization work for the Bobs Roberts Memorial Hos¬ 
pital for Children. 

Dr. Chas. II. Behre, Jr., assistant professor of 
geology at the University of Cincinnati, has resigned 
to accept an associate professorship of economic geol¬ 
ogy at Northwestern University. 

Dr. Howard H. Martin, assistant professor of 
geography at the University of Cincinnati, has been 
appointed associate professor of geography in the 
College of Science, University of Washington, Seattle, 
the appointment to take effect on October 1. 

Dk. Julian D. Corrinqton, assistant professor of 
zoology at Syracuse Universitj^ has been appointed 
associate professor of biology at Drew University, 
Madison, N. J. 

At a meeting of the Michigan State Board of Agri¬ 
culture, April 4, the following appointments and pro¬ 
motions were made at Michigan State Coliege: Dr. 
Marie Dye, acting dean of home economics, dean of 
home economics; Dr. E. A. Bessey, acting Dean of 
applied science, dean of the graduate school; Dr. R. 
C. Huston, professor of chemistry, acting dean of 
applied science; Dr. D, T. Ewing, associate professor 
of chemistry, professor of physical chemistry, and 
Dr. W, A, Kelley, instructor in zoology, assistant pro¬ 
fessor of zoology. Dr. Beascy retains the headship 
of the department of botany and Dr. Huston remains 
in charge of the work in organic chemistry. 

Db. Philipp Bboehser, of Bale, has been called 
to a professorship of physiology in the University of 
Heidelberg. 

Mb. Ward Shepard, assistant chief of public rela¬ 
tions in the Forest Service, resigned on March 31 to 
become associated with Dr. Gifford Pinebot in forest 
work. 

Da. Hebbbrt C. Ward, chief of the bureau of bac¬ 


teriology of the Maryland State Department of 
Health, has resigned to accept a position with a com¬ 
mercial house in Chicago. 

Dr. P. L. Gainev, of the department of bacteri¬ 
ology of the Kansas State Agricultural College, will 
represent the college at the second International Con¬ 
gress of Soil Science to be held at Moscow and 
Leningrad in July. 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association has made an appropriation 
of $500 to the department of bacteriology of the 
School of Medicine and Dentistry of the University 
of Rochester at Rochester, New York, for research 
on chemotherapy in tuberculosis. The grant is to aid 
the work of Dr. Georges Knaysi, of the New York 
State College of Agriculture, who has been granted 
leave of absence by Cornell University and will con¬ 
duct his experiments at the University of Rochester. 

Professor A. S. Hitohoock gave an illustrated 
address before the Botanical Society of Washington 
on April 1 on “A Botanical Trip to South and East 
Africa." 

Dr. J. Arthur Thomson, Regius professor of nat¬ 
ural history at the University of Aberdeen, delivered 
a lecture on April 5 before the Royal Canadian In¬ 
stitute on '*Tbo Drama of Animal Life.” 

Dr. Jonathan Campbell Meakins, of McGill Uni¬ 
versity, will lecture on “Hyiiertension” at the Medical 
School, University of Buffalo, under the Harrington 
Foundation, on May 1 and 2. 

On April 22, Captain Sir Hubert Wilkins ad¬ 
dressed the American Geographical Society on ^'Fur- 
tlier Antarctic Explorations.” He described the re¬ 
sults of his 1929-1930 expedition, including his aerial 
flights over a part of the Antarctic Archipelago, 
Charcot Island and the ice pack farther west, and 
outlined his plans for the setting up of meteorological 
stations in the Antarctic. Through the use of moving 
pictures he showed the contrast between the old and 
the new methods in polar exploration. 

Fob his Friday evening discourse delivered at the 
Royal Institution on March 28, Sir Ernest Ruther¬ 
ford took as his subject ‘^The Transmutation of Mat¬ 
ter.” 

A flyMPOSnm in Theoretical Physics will be given 
during the summer school at tlie University of Mich¬ 
igan, from June 30 to August 22. The program is as 
follows; Professor P. Ehrenfest, University of Ley¬ 
den, “Problems of Modem and Classical Physios”; 
Professor E. Fermi, University of Romo, “Quantum 
Electrodynamics”; Dr. Philip M. Morse, Princeton 
University, “Quantiim Mechanics”; Professor S. A. 
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Gbudsmit, University of Michigan, "Theory of 
Atomic Spectra,” and Professor G. E. Uhlenbeck, 
University of Michigan, “Application of the Theory 
of Probability in Physics.” Professor Ehrenfest will 
conduct seminars twice a week which will give oppor¬ 
tunity for informal presentations and discussions of 
the most recent problems of modem physics. 

Professor II, L. Holley, dean of biology in the 
North Dakota Agricultural College, botanist and plant 
pathologist at the Experiment Station, has been 
granted leave of absence for the year beginning on 
July 1. He will spend some months in temperate re¬ 
gions of South America, particularly in Argentina, 
making observations and photographic records on 
botanical and agronomic lines similar to the studies 
he has conducted in North Dakota. He will make a 
study of the ecological relations of ])arasites and 
hosts in relation to sanitary cropping, giving special 
attention to smuts, rusts, root and seedling blights. 

During the spring holidays, a party from the Brown 
University department of geology made a week’s trip 
through parts of Connecticut, New Jersey, Pennsyl¬ 
vania, New York and Massachusetts. Observations 
were directed by Professor Bradford Willard, and 
were confined chiefly to the character, structure and 
fossil content of the Paleozoic formations. Professor 
B. L. Miller, of Lehigh University, conducted the 
party through part of the Lehigh Valley cement belt. 
Of particular interest were the new Alexander Cav¬ 
erns near Recdsville, Pennsylvania. A considerable 
nu Tuber of fossils was secured for the department 
collections. 

Syracuse University will send an expedition to 
the Andes Mountains next January for four months 
of exploration. Using the modern city of San Cris¬ 
tobal us the base of operations, the expedition will 
explore the unknown country for 200 mihis about the 
city. Included in the party will bo Dr. Struthers, 
who is director of the Syracuse University Mu¬ 
seum of Natural Science; Dr. Ernest Reed, botanist; 
Sidman Poole, professor of geography at Syracuse 
University; Dr. Earl T. Apfel, professor of geology 
and oil-goologist; Dr, Edward Reid, of Rome, New 
York, doctor and surgeon, and Ellis Thompson, as¬ 
sistant purchasing agent, business manager. Pro¬ 
fessor Struthers has lived two years in tropical 
America in preparation for the expedition and has 
led four expeilitions into various parts of the Car¬ 
ibbean. Special equipment is being taken for ex¬ 
ploring some of the rivers flowing into the Orinoco. 
It is planned to divide the party into at least two 
groups at San Cristobal in order to cover more 
ground and let men work in regions especially favor¬ 
able to their particular objectives. At least once a 


zoonth the groups will return to San Ciistobal for 
rwrganization and coordination of data. Contact 
with headquarters will be kept at all times by the use 
of native runners. 

The State Department announced on April 16 that 
an expedition for the exploration of the northeast 
coast of Greenland will be carried out this summer at 
the request of the Museum of the American Indian, 
Heye Foundation. The expedition will be in charge 
of Captain Robert A. Bartlett, who will be accom¬ 
panied by Junius Bird, on the schooner Morrissey of 
eighty tons. They will collect archeological and eth¬ 
nological specimens. The Morrissey will go to 
Scoresby Sound and northward, remaining in Green¬ 
land from 6 to 8 weeks. 

Applications for associate and assistant metal¬ 
lurgist, at salaries of $3,200 and $2,000 a year, re¬ 
spectively, must be on file with the Civil Service Com¬ 
mission at Washington, D. C., not later than May 28. 
The examinations are to fill vacancies in the depart¬ 
mental service, Washington, D. C., and in the federal 
classified service throughout the United States. The 
duties are to conduct mining and metallurgical inves¬ 
tigations and dissemination of information with a 
view to improving conditions in the mining, quarry¬ 
ing, metallurgical, and other mineral industries, espe¬ 
cially with a view to preventing uunecessaiy waste of 
resources and otherwise contributing to the advance¬ 
ment of these industries. The optional subjects are 
(1) ferrous metallurgy, (2) nonferrous metallurgy, 
(3) T hysical metallurgy, and (4) ore dressing. Ap¬ 
plications must be on file with the commission not 
later than May 14, for the positions of associate en¬ 
tomologist ($3,200 to $3,700 a year) and assiatant en¬ 
tomologist ($2,600 to $3,100 a year), to fill vacancies 
in the Bureau of Entomology, Department of Agri¬ 
culture, and in positions requiring similar qualifloa- 
tions. The optional subjects are (1) apiculture, (2) 
biological control of insects, (3) cereal and forage 
insects, (4) deciduous fruit insects, (5) forest insects, 
(6) insects affecting man and domestic animals, (7) 
tropical and subtropical insects, (8) truck crop in¬ 
sects. 

The London Times reports that after several 
months’ labor the skull of the Peking Man has been 
freed from its stony matrix and was on view at the 
annual meeting of tlio Geological Society of China on 
March 29. Much delicate work with dentist drills and 
special tools was required to cut away the mass of 
hard travertine in which the skull was embedded. The 
process revealed the absence of the facial part of the 
skull, but the heavily developed supraorbital ridgi^. 
remain, and the cranium is complete except at 
base. Dr. Black stated that the study of the dtedi^ 
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4kull had tot yet begun^ and there was nothmg fresh 
to say on the sabjeot except that the skull showed a 
peculiar oondition of the ear region in shape and a 
very unusual expansion of the tympanic bone, from 
which, after examination, important conclusions might 
be reached. In the course of the meeting it was stated 
that geologists had made the interesting discovery 
that the volcanoes in the Tatungfu coal area in North 
Shansi had ejected quantities of lava, which covered 
the sands and clays formed approximately during 
the same period as the Choukoutien deposits in which 
the remains of the Sinanthropus Pekinsnais were 
found. 

Anopheles gambiae African was found breeding in 
Natal, Rio Grande do Norte, Brazil, on March 23, 
by Mr. Raymond C. Shannon, who is engaged in en¬ 
tomological research in connection with the yellow 
fever studies of the Rockefeller Foundation in Nor¬ 
thern Brazil. The cable reporting this discovery says 
that this is the first Myzomyia found in the New 
World. Mr. Shannon is of the opinion that tho 
species is probably of recent importation to Brazil, 
although the large numbers of larvae and pupae 
found indicate it to be well established in the vicinity 
of Natal. Dr. L. 0. Howard, entomologist for the 
U. S. Department of Agriculture, comments as fol¬ 
lows: “The cablegram about Shannon's finding is ex¬ 
tremely interesting. Anopheles gambiae is found in 
many places in Africa. It is wide-spread throughout 
the coastal belt of South Africa, is a recognized car¬ 
rier of malaria throughout the Ethiopian region and 
is known in Zululand, Zanzibar, all through Portu- 
gueae East Africa, southern Rhodesia, in Nairobi, tho 
Gold Coast and Mauritius. It is a common frequenter 
of houses and a ready carrier of malaria. It is, in 
fact, the species that appears on the crest of the 
Royal Society of Tropical Medicine. The name My- 
tomyia occurring in the cablegram is that of a genus 
of Anopheline mosquitoes founded by Blanchard in 
ld02. It is now considered to be subgenerio in rank. 
The species heretofore have been known only from 
Africa and India. Natal, Brazil, is a seaport and 
tiierefore a likely place to look for introductions of 
this kind. Since Mr. Shannon has found it breeding 
there, it is likely to have become a permanent resi¬ 
dent; and thus we know of another bad malaria car¬ 
rier in the Americas.’’ 

Okt April 2, 1930, the senunars of the departments 
of psychology and zoology of the University of Cali¬ 
fornia met together to hear and discuss a paper by 
Rt^eSsor Emeritus Wm, E. Hitter entitled “la Mon 
A Rational Animal f’ By way of a general intro- 
dnetion Profaseor Ritter said; According to the sys¬ 


tem of thought descended to us from Plato through 
Descartes, Kant and others, psychology is the science 
of the mind and biology is the science of the body. 
This makes life a house divided against itself. What 
psychology has suffered from the conception of bodi¬ 
less minds is not for me to say, What biology has 
suffered from tho conception of mindless bodies I 
could discourse on long and, I think, convincingly. 
It would be a fine thing, it seems to me, if this joint 
meeting of psychologists and zoologists might be the 
first of many similar meetings to the end of replacing 
the divided house theory of life by a united house 
theory. This might lead finally, for our own uni¬ 
versity at least, to a philosophy of life symbolized 
by the fact that so many of the sciences devoted to 
living nature are now housed together in this magnifi¬ 
cent new building with its conspicuous label, 'The 
Life Sciences.’ ” 

Industrial and Engineering Chemistry reports that 
the United States Court of Appeals for the Third Dis¬ 
trict has held that the ownership of patents seized 
from enemy owners by the Alien Property Custodian 
during the war and the right to recover the royalties 
paid to the Treasury of tlie United States by lessees 
for their use rests with the purchaser, the Chemical 
Foundation, which acquired the patents from the 
Alien Property Custodian under executive order. 
The patents were owned before the war by three Ger¬ 
man organizations and, under the Trading with the 
Enemy Act, were seized by the Alien Property Cus¬ 
todian, and licenses to use them were granted to E. I. 
du Pont de Nemours & Co., Inc. The royalties which 
the du Pont Company was required to pay were sub¬ 
sequently tamed over by the Alien Property Cus¬ 
todian to the Treasury of the United States before 
the patents were sold to the Chemical Foundation. 
The latter filed a bill in equity to recover from the 
Treasury of the United States so much of the license 
money os would cover the royalties. Almost imme¬ 
diately the German owners filed similar suits and the 
Alien Property Custodian filed a motion to be substi¬ 
tuted for the German owners. The Circuit Court 
held that upon seizure of the property tho enemy 
owners lost their rights thereto, as well as their rights 
to royalties, and therefore at the time of their filing 
the bill they were not owners of either. The owner¬ 
ship of tho Alien Property Custodian was also denied 
by the court on the ground that in his sale to tho 
Chemical Foundation he had disposed of every right 
acquired under the seizure. The court finally ruled 
that both ownership and right to royalties were vested 
in the Chemical Foundation. This decision upholds 
that of Judge Hu^ M. Morris, of the Federal Dis¬ 
trict Court of Delaware. 



436 

The program of papers to be read by interna¬ 
tional authorities at the World Poultry Congress 
in July is now being prepared. Papers in the 
British section will come under five heads—(a) 
breeding and incubation; (b) nutrition and rearing; 
(c) diseases and their control; (d) economics and 
marketing; (e) education and general—while in ad¬ 
dition there will be several papers on rabbits. T^ofes- 
sor R. C. Pun nett will contribute an important paper 
dealing with experiments on the inheritance of fecun¬ 
dity in fowls, and Mr. Tom Barron, the pioneer" 
breeder of pedigree laying stock, will explain the 
Lancashire Utility Poultry Society's breeding scheme, 
which for the first time introduces the principle of 
the stud book in poultry breeding. Dr. O. Scott 
Robertson, of the Ministry of Agriculture of North¬ 
ern Ireland, will speak on nutrition of the chick and 
the effect on growth; Mr. Tom Newman will con¬ 
tribute a paper on food in relation to the hen; Pro¬ 
fessor Parkhurst, of the National Institute of Poultry 
Husbandry, will discuss the use of cod-liver oil in the 
ration of the laying hen, and Dr. J. B. Orr, prin¬ 
cipal of the Rowett Institute, will tell of the mineral 
and protein requirements of poultry. Dr. Ethel 
Cruikshank and Dr. F. C. Kelly will speak of the uses 
of iodine in the poultry yard, and papers on dis¬ 
eases stand in the names of Major Dulling, Captain 
Doyle and Mr. E. Lionel Taylor. Mr. A. W. Street, 
Professor A. W. Ashby and Captain Hunt are among 
the readers of papers on economics and marketing, 
and on the educational side the contributors will in¬ 
clude Dr. Charles Crowther, of the Harper Adams 
Agricultural College, and Mr, P, A. Francis, director 
of the congress. Since the resumption of diplomatic 
relations the Soviet government has accepted an in¬ 
vitation to bo represented at the congress, and ar¬ 
rangements arc being made whereby a national ex¬ 
hibit will be staged showing phases of poultry prac¬ 
tice in Russia. 

The proposal last July by the director of the 
British Museum for a new edition of the General 
Catalogue of Printed Books has resulted, according 
to the Ix)ndon Times, in a large number of advance 


[Toih Lzrt, No. 

applications for the work. Two htmdred subsoribera 
are already guaranteed from the United States, to* 
gethcr with 130 from British librarians and librariana 
abroad, many of whom have received proapeotoseB 
through the Foreign Office, A second and more defi¬ 
nite prospectus is accordingly being issued imme¬ 
diately by Sir ihrederic Kenyon, the director of the 
museum, in which the full terms of sabscriptlon are 
announced. The volumes, consisting each of 600 
pages, are to be issued to original subscribers at £3 
each, while the published price will be £4 a volume. 
The trustees of the museum propose alternately to 
accept a sum of £400 in advance for the complete 
catalogue as issued. It will consist of about 165 
volumes, but not more than 12 of these will be issued 
in any year. They will be delivered in batches at 
intervals of six months, while a monthly record of 
accessions is to be issued for a subscription of £3 a 
year. It is to be observed that the form sent out to 
would-be subscribers imposes certain safeguards upon 
the conditions of sale, and some discretion is al¬ 
lowed the trustees to refuse to accept the names of 
certain subscribers, to increase the price of volumes 
still to be issued should the cost of production in¬ 
crease, and to vary the terms of their performance 
owing to war, strilces, fire and other forms of force 
majeure. Should the price of any volumes be in fact 
increased subscribers will have the right to discon¬ 
tinue. Two announcements of changes in the plan 
of the catalogue also appear. The practice of regard¬ 
ing .. and 3 as the same letter (and simUarly of U 
and V) will be abandoned, and the heading Acad¬ 
emies,” under which learned societies have hitherto 
been classified, will vanish in favor of a distribution 
of those societies beneath local headings, according to 
the town which is their headquarters. Work on the 
catalogue has already been set in progress under the 
retiring keeper of books, Mr. R. Farquharson Sharp. 
His successor, Mr. Marsden, has been oompelled to 
refuse a number of applications for work on the cata¬ 
logue from outside the museum. It should be made 
known that no unofficial help is at present required. 
The work is expected to take from 16 to 20 years. 


SOIENCB 


DISCUSSION 


THE FUTURE OF TAXONOMY 

Ik discussing the inadequacy of support given the 
Zoological Record} Professor T. D. A. Cockerell 
ascribes the situation to (1) the competition of 
Biological Abstracts and (2) the lack of interest in 

1 Science, 71 r 240-241, February 28, 1020. 


taxonomy. With regard to the first I will only call 
attention to the fact that the publishers of the 
Zoological Record were complaining of inadequ^e 
support long before Biological Abstracts came into 
being,^ and that they even threatened to discontinue 
the publication of this valuable bibliographic work if 
^SaBKCX, 64: 663, 1921. 
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more adequate finaucial eupport was uot forthcom- 
iug** 

It is probably true, in the entomological field at 
least, that there is a relatively small percentage of the 
total number of workers engaged in taxonomic re¬ 
search, but I do not believe this to be due to a lack of 
interest. On the contrary, the evidence that is avail¬ 
able seems to indicate that there has been a steadily 
increasing interest in taxonomy during the last sev¬ 
enty years, not only in the United States but through¬ 
out the world. The number of papers published in 
any particular field is, I believe, some indication of the 
interest taken in that field. In a recent paper, as yet 
unpublished, the writer has pointed out that there has 
been a steady increase in the number of papers pub¬ 
lished in the field of entomological taxonomy from 
1864 up to the present time. This is true both for 
the United States and for the world as a whole. The 
only noticeable slump in the output of such papers 
was during the world war years. 

Professor Cockerell goes further, however, and at¬ 
tributes this alleged lack of interest in taxonomy to 
onr graduate schools. The reasons that are given to 
justify this indictment of the graduate school system 
are (1) lack of equipment, that is, library facilities 
and museum material, and (2) the inherent inadapt¬ 
ability of taxonomy os a thesis subject for graduate 
training. In these days when every reputable insti¬ 
tution has at its command the convenience of inter- 
library loans, lack of library facilities is not the rea¬ 
son that students are not preparing themselves us 
taxonomista With respect to museum material, I 
believe it is true that tliose institutions which have 
most developed graduate training in entomology have 
the largest and beet insect collections outside of the 
established museums. The material in those collec¬ 
tions and the insect material in many of the museums 
are available to first-class graduate students for pur 
poses of research, so that lack of material is not the 
reason taxonomy is not more generally chosen as a 
thesis subject The charge that the subject of tax¬ 
onomy is not suitable for a thesis problem because of 
the inherent difficulties involved is one that can bo 
made regarding any field of science. Not nil the 
problems in taxonomy are adapted to the needs of 
graduate school training; neither are all the problems 
in experimental zoology, genetics, ecology or any 
other branch of science so adapted, but no one con¬ 
tends that any of these fields as a subject is unsuit¬ 
able for graduate training. Taxonomy is no dif¬ 
ferent from these other fields in this respect, and it 
will be found that there are many problems of a 
taxonomic nature that can be easily adapted for the 
needs of graduate school training. 

« SCMNOK, 57: 677, 720, 1923. 


While there may be no lack of interest in taxonomy 
there seems to me to be no question that entomological 
taxonomy in competition with other fields of ento¬ 
mology is not attracting the number of capable young 
men that are needed in this field. The cause of this 
situation is very obvifms. Entomological taxonomy is 
not receiving financial support in the same proportion 
as other lines of entomological work. Not only is the 
number of positions available in this field ridiculously 
low, but the salaries allotted to those positions are 
much lower than those for similar ones in other fields 
of entomology. Taxonomy, then, is competing with 
these other fields in attracting capable men, with a 
handicap of few positions and low salaries. Natu¬ 
rally there is a “lack of interest” in taxonomy. The 
result of this competition is that at present there are 
hundreds of full-time workers in the research field of 
economic entomology compared with a mere handful 
in entomological taxonomy. This proportion is re¬ 
flected in the staff of the Bureau of Entomology 
which on July 1, 1929, had 257 workers of the rank 
of junior entomologist and above, engaged in economic 
work, and sixteen workers of similar rank in tax¬ 
onomy. The latter are flooded with specimens of in¬ 
sects sent in from all parts of the country for identi¬ 
fication 60 that the amount of time that can be spent 
in actual research is exceedingly small. The young 
man of to-day, then, who considers preparing himself 
as a taxonomist in entomology faces the prospect 
of few available positions, a distinctly lower salary 
than that paid to other entomologists and, if fortunate 
enough to obtain a position, very little time for ac¬ 
tual research. Professor Cockerell asks why it is 
“that the Bureau of Entomology with its really enor¬ 
mous appropriation and abundance of technicians of 
all sorts has never given us a monograph on the Coc- 
cidae.” The answer is that there is only one man in 
the Bureau of Entomology with the training and ex¬ 
perience necessary for producing such a monograph, 
and he is so loaded down with routine identification 
work and administrative duties that he haa practically 
no time for research. The same etatemont is appli¬ 
cable to practically all other taxonomic workers in en¬ 
tomology throughout the country. If taxonomy is to 
progress and perform its function adequately with 
relation to other entomological activities it must re¬ 
ceive greatly increased financial recognition. Salaries 
should be increased and the number of workers con¬ 
siderably augmented to take care of the increasing de¬ 
mands made by workers in related fields. When these 
conditions come about, and they must come about if 
entomologists in general are to be adequately served 
by the taxonomists, there will he no “lack of interest” 
in taxonomy. Capable men will be attracted to the 
field and graduate schools will perform their funo- 
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tion of providing them with the ecientifle training 
necessary for research in taxonomy. 

UKivsEBiTT or Minnesota Cuabenck E. Mickke 
March 6, 1930 

PRESSURE POTENTIAL IN A FLUID 

The above title is intended to designate a concept 
in connection with a fluid pressure field similar to the 
concept of electric and gravitational potential. It is 
presented with the expectation of adverse criticism. 
However, to the author^s mind, there arc several 
points in favor of the concept. 

First. According to the defining equation, p " F/A, 
pressure is a vector quantity, which is inconsistent 
with the equation, pV = w'ork, in wliich p is appar¬ 
ently a scalar quantity. Now if we define absolute 
pressure potential at a point in the fluid as the work 
per unit volume re(juired to produce a displacement, 
the inconsistency is removed, provided p, in the sec¬ 
ond equation, designates this pressure potential. The 
difference in potential between two points is defined 
as it is for the electric field. Such a potential might 
be thought of as a condition of stress existing in the 
fluid, whereby a pressure (vector quantity) is caused 
to act on a surface in contact with the fluid if there 
is a difference in pressure potential between the two 
sides of this surface. The symbol P is suggested. 

Second. The water analogue used in teaching cur¬ 
rent electricity is made more complete and can be 
used in teaching static electricity if this scalar quan¬ 
tity, pressure potential, is used instead of the vector 
quantity, p. The analogue can even be carried 
through the equations. 

Third. The treatment of sound is materially aided 
by such a concept. The pressure potential gradient 
in a sound field gives a pressure field intensity and 
an acpeleration similar to the gravitational field in¬ 
tensity and acceleration in connection with the gravi¬ 
tational potential gradient. The analogue might also 
be carried over to electromagnetic waves. 

W. H. PlEliEMEIKR 

Pennsylvania State College 

CONGLOMERITE, A NEW ROCK TERM 

Geologists make careful distinction among sand, 
sandstone and quartzite, basing the separation upon 
the relative degree of cementation of the grains of 
each type of deposit. Thus, sand is simply a mass of 
uncementod grains, usually predominantly of the 
mineral quartz. Sandstone goes a step farther in 
that the grains are cemented together in varying de¬ 
grees of firmness. In quartzite the cementing is still 
firmer, amounting usually to a welding together of 
grains with matrix. The distinction is usually not 
difficult to make. Sandstones themselvee vary in 


degree of cementatiem from such friable eocamphe 
as crumble between the fingers to those which break 
only with difficulty under the blows of the hammer* 
However, in every true sandstone the cement yields 
more easily than the grains so that fracture takes 
place in the matrix around rather than through the 
individual particles of sand. When a quartxite is 
broken, however, it is noted that the fracture passes, 
usually with equal ease, through both grains and 
matrix. So much for the nomenclature of relatively 
fine-grained types; what of the coarser sedimentsf 

When we attempt to distinguish pebbles as gravel 
from conglomerate, the separation is simple, exactly 
like that by which sand and sandstone arc differen¬ 
tiated. That is, the individual pebbles in a gravel 
bank are not cemented one to another, but the frag¬ 
ments of rock, ^'phenoclasts," in a conglomerate are 
cemented together. However, there appears to be no 
term in general use for distinguishing among con¬ 
glomerates those in which fracture is through the 
matrix, from those types in which fracture is through 
matrix and pebble with equal case. These conditions 
are of course analogous to those encountered in sand¬ 
stone and quartzite respectively. Examples of in¬ 
durated conglomerates in which there has been a 
welding together of matrix and pebbles are not rare. 
They are particularly well illustrated in the partially 
metamorphosed or “stretched” Carboniferous con¬ 
glomerates of Rhode Island, especially those east of 
the City of Newport and at Natick. In these it is 
rarer to have the pebbles break out under the hammer 
than for the rock to fracture cleanly through irrespec¬ 
tive of pebble and cementing materiaL Not only is 
this true, but joints, faults and other fractures pass 
in surprisingly smooth surfaces impartially through 
pebble and matrix. 

It is suggested, therefore, that the term conglomer¬ 
ate be restricted to those pebbly rocks which break 
through the matrix and around the pebbles after the 
manner of sandstones. For the type in which frac¬ 
ture is through the pebbles and matrix, analogous to 
the conditions observed in quartzite, the term con* 
glomerite is proposed. This term is suggested because 
its similar ending to quartzite should make its usage 
the more ready. Adopting such a term, we would 
then recognize the three grades of coarse sedim^ts, 
gravel, conglomerate and conglomerite corresponding 
to sand, sandstone and quartzite in the next fineor 
series. 

BBiDSOED WlLLAOD 

Bsown Universitt 

BANANA STOWAWAYS AGAIN 

Thb discovery of individnals of the genus MArmosa 
on stems of imported bananas has resulted in sereml 
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being jwsord^ {tt>in the United StatesA This note 
pneeents another record and comments on the condi¬ 
tions under which the mammals may exist before be¬ 
ing discovered as well as upon their food habits and 
the method of carrying the young. 

In March, 1928, the writer was asked to identify a 
^'rat" that had been found on a bunch of banauaB. 
The proved to be a female opossum, genus 

Marmosa, with two young firmly attached to her 
mammae. The species was not isthmica, with 
which the writer is familiar, but was, possibly, M. 
seledoni. 

It is difficult to understand bow on animal as deli¬ 
cate as these o])ossum3 appear to be could withstand 
the adverse conditioBB met in sucli a trip. Granting 
that the journey from the plantation to the hold of 
the ship is not very severe, the survival of the young 
in a hold the temperature of which is held at 57F. 
is remarkable, as this temperature is much lower than 
that encountered in their native habitat. Moreover, 
the bananas are green and so are not fit for food. 

Tbe specimens that come into my hands not only 
had survived the voyage from Central America to 
New York City, but tbe trip to Albany, seven days 
in cold storage there and finally a trip by truck to 
Schenectady. The animal was first seen in Albany, 
but eluded capture. It was found later on a stem 
of bananas hanging in a ripening room in Schenectady 
where the fruit hod been taken. On capture the 
mother and young were placed in an empty candy 
jar where tbe writer first examined them. After 
the escape of the female the two young were pre¬ 
served for dissection. 

The point brought out by Kraate concerning the 
food habits is of interest, for one species of the genus, 
M, isthmica, appears to do well on a variety of 
tropical fruits if they are ripe. One specimen kept 
by the writer starved to death without attempting to 
eat coconut or fresh sweet com and without molesting 
the two young she had been mothering, and which 
survived her. Others have been kept for several 
weeks on banana and papaya. Donato, the Indian 
overseer, assured me that this species dies if not feel 
ripe banana, and my experience verifies his state¬ 
ment With this in view, how do the stowaways sur¬ 
vive the trip with apparently nothing to eat but 
green bananas T Is it possible that they find food of 
some other sort, insects, for instance T The specimen 
from Schenectady survived two weeks or more; caged 
specimens in Panama died in a day or two if not fed. 

Young observed in Panama still clung to the fe¬ 
male after their teeth had developed and they were 
not Bursing, At this stage of devriopment they clung 

i Somiroa, Febmary 24, 1929; April 20, 1928; March 
it, 1990. 


to the female with their mouths, usually seising the 
fur on the sides or on the ventral surface. 

Ijtstitumi ros Rebeasch m K. Ekdebs 

Taop7CAL Ameoica and 
Missouai VALLEY College 

WHEN BELIEVING IS SEEING—AN OPTICAL 
ILLUSION 

Dukiko a stormy Atlantic crossing not long ago 
the writer observed a most striking demonstration of 
the way in which the eye may be aided, or, as in this 
instance, deceived, by the sense of equilibrium. The 
ship had been tossing violently for several days and 
most of the passengers were confined to their state¬ 
rooms. A group of us, however, were seated one 
evening near the head of the main stairway. The 
opposite side of the lounge, seen across the interven¬ 
ing open space of the stairway, quite obviously rose 
and fell with the motion of the boat, as we, in the 
group of observers, alternatingly rose and fell. 

After watching the apparent motion in an absent- 
minded way for some time it occurred to the writer to 
question it and to endeavor to ascertain how this 
visual impression of motion was registered. How 
were our eyes able to gauge the movement f By what 
was it measured t Motion can be “seen” in any one 
of several ways, but in each case an adjustment of 
the eye muscles is involved, and this adjustment de¬ 
fines the character and the direction of the movement. 
W© braced our bodies and chairs against the move¬ 
ment of the boat. Our heads were held rigid and our 
eyes fixed upon a certain point to avoid any muscular 
adjustment to actual movement on the opposite wall. 
In spite of every precaution the wall of the saloon 
opposite to us still obviously rose and fell, see-saw 
fashion, as our bodies traveled in the opposite direc¬ 
tion. 

A careful examination of all visible portions of th© 
room and stairway revealed no moving or swaying 
objects. The night was inky-black outside, with no 
sign of a light at sea to mark the horizon. Yet tbe 
motion continued to be so “visible” that it was hard 
to believe that no change of focus was necessary in 
following it. The conclusion to which we were finally 
forced was that when our semicircular canals regis¬ 
tered motion for ourselves, in a certain direction, our 
minds, receiving this message, passed on to our eyes 
a demand for what was logically to be expected of 
them* They being faithful cooperators obediently 
“saw^^ what they wer© supposed to see at a time when 
our bodies were being tossed up and down in space. 
In this case, the thing to be expected was the motion 
which has been described, of the floor, walls and ceil¬ 
ing of the heaving slup'a saloon; so this was what 

they * saw.” Rura Fxtime Stbvbks 

FltuAi Ohio 
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THE WESTERN COOPERATIVE OIL SPRAY 
PROJECT ( 1929 ) 

Introduction 

Oil sprays have been used as insecticides for a 
number of years. However, the selection and prepa¬ 
ration of early oil sprays were not standardized. In 
consequence of variable results obtained in commer¬ 
cial and experimental use, oil spray applications were 
attended with considerable risk and with marked^ 
uncertainty of effect. A meeting of entomologists 
and chemists was held at Tacoma, Washington, in 
June, iOliti, to consider the variables encountered in 
connection with the use of oil sprays and to formulate 
plans for a concerted and coordinated attack on the 
problem. At this time an organization known as the 
Western Cooperative Oil Spray Project was formed. 

At first, only entomologists and chemists partici¬ 
pated in the project, bringing about a close coopera¬ 
tion between the agricultural experiment stations of 
California, Idaho, Montana, Oregon, Washington and 
British Columbia, and the U. S. Department of Agri¬ 
culture. However, since a thorough study of oil 
sprays could not be made unless the effects of oils in 
plant tissue were also considered, the scope of the 
project was later enlarged to include horticulturists 
and plant physiologists. 

Annual meetings are held for discussion of results 
and to formulate definite plans for further experi¬ 
mental work. This work has now been in progress 
for four years, and it is the purpose of this article 
to summarize the more important results obtained. A 
preliminary report was published in Science.^ 

This year (1929), representatives of oil refiners, 
spray manufacturers and other commercial concerns 
interested were willed in conference immediately fol¬ 
lowing the annual meeting. The results of experi- 
inenta) work with oils were discussed, and the com¬ 
mercial interests unanimously agreed to cooperate 
with the experiment stations by nmking their products 
and recommendations conform to the findings of 
investigational work. It is believed that a marked 
benefit will result from this cooperation. 

Dormant Oil Sprays 

Oils for dormant use have repeatedly demonstrated 
their value as a spray treatment for San Jose scale, 
orchard leaf-roller, red spider, tree-hoppers, etc. It 
has been found that a lubricating typo of oil with a 
viscosity range of 100 to 220 seconds Saybolt is satis¬ 
factory for dormant use. High refinement of oils for 
dormant use is not necessary since those with a sul- 

1 SciENCB, 07 (1744): 660-561, June 1, 1928. 


fonation test of from 50 to 85 have proved safe when 
properly emulsified and applied. 

The emulsifier used in oils during this period is an 
imx>ortant factor from the standpoint of plant injury. 
While the emulsifier in itself has no injurious effects, 
the size of the dispersed oil droplets and the stability 
of the emulsion produced by the emulsifier influence 
the amount of oil that is deposited and retained on 
the plant. Quick-breakixig emulsions have been found 
to cause severe injury to trees if applied during a 
critical period of bud development. This period may 
be said to exist from the time the buds first show 
green until the cluster buds separate. While quick- 
breaking emulsions have given better control of in¬ 
sects in laboratory tests, these differences have not 
been evident generally in field tests. Therefore, it 
has been suggested to manufacturers that more stable 
emulsions be placed on the market. 

The time of application of oil was found to be a 
most important factor. All the oil sprays tested were 
used with apparent safety if applied before the bud 
scales separate, even when applied as early as Janu¬ 
ary 15 and when sub-zero weather was encountered 
following application. However, considerable injury 
followed the application of quick-breaking emulsions 
and slight injury from tlio use of stable emulsions if 
the application was made during the critical period 
mentioned above. This is particularly true of trees 
of the wincflup variety or of trees of low vitality. 

Summer Oil Sprat 

Highly refined oils for summer sprays have proved 
to be very effective in the control of such insects os 
red spiders, newly hatched scale, etc. Oil sprays in 
combination with lead arsenate have also given im¬ 
proved control of the codling-moth. In this combina¬ 
tion the oil bos a definite ovicidal value while at the 
same time it increases the larvicidal value of the lead 
arsenate. Oils in combination with nicotine sulphate 
have also proved effective in controlling codling-moth, 
red spider, aphis, etc. 

Oils have been studied with respect to volatility 
(either from the standpoint of evaporation or from 
the distillation ranges), viscosity and degree of refin¬ 
ing or unsulfonatable residue. One property is often 
conditioned or determined by another so that they 
can not be varied independently and it is difficult to 
arrive at a valuation of their effects separately. 

In the oils used, the viscosity range varied from 
50 to 120 seconds Saybolt. Toxicity for insects 
within this range was found to increase with viscosity. 
At a viscosity of 50 seconds oils were relatively in¬ 
effective against red spider and codling-moth unless 
the concentration of the spray was increased ootnsid- 
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embly. On the other band, injury to plants was 
found to increase with an increase in Tisoosity of oils 
above 70 seconds. It becomes necessary, therefore, to 
select an oil with an intermediate viscosity. It has 
been found that oils having a viscosity range of 65 
to 75 seconds are generally satisfactory when used 
in a limited number of applications, although certaiu 
apple varieties (such as the yellow Newtown) are 
susceptible to injury from oils with viscosity above 
55 seconds. 

The degree of refinement of the oils was found to 
bo another important factor in avoiding injury to 
plants, although even the most highly refined types 
sometimes produced injury. Whether this injurj^ is 
due to oxidation of the oil or to the inability of the 
plants to tolerate absorbed oil of medium to heavy 
viscosity within its tissues has not been deftnitely 
determined. It has, however, been determined that 
the carbohydrate metabolism of leaves and vegetative 
spurs may be adversely affected by oil sprays. 

With oils refined by the sulphuric acid method, it 
has been found that those having an unsulfonatable 
residue of 86 per cent, or more are preferable for 
use on plants during the growing period. At the 
present time it appears that oils produced under the 
liquid sulphur dioxide process of refinement have a 
greater stability against later oxidation and may 
therefore have a greater range of safety when applied 
to living plants. However, further tests are necessary 
definitely to determine this point. 

The type of dispersion of oils in emulsions used 
during the growing season has not been found to be 
important where high pressure is used in spraying. 
This is probably due to the modification in the emul¬ 
sions produced by the high pressure through the spray 
guns, reducing the oil droplet size in the less stable 
emulsions. This probably accounts for the fact that 
field tests during the last three years have shown but 
little difference in the insecticidal value of quick¬ 


breaking and stable emulsions. Such differences, 
however, were found in laboratory tests when the oil 
emulsions were sprayed with atomizers or equipment 
using low pressure. 

Plant injury from summer oil sprays has followed 
repeated applications of oils liaving a viscosity range 
of 70 to 120 seconds. This has resulted in a rusaeting 
of the fruit in many cases and in a general reduction 
in the size of the fruit. It was found that not over 
two or three applications of such oil sprays could be 
used if serious damage of this nature is to be avoided. 

It has also been found that serious foliage and fruit 
injury and dropping occurs when oil sprays are 
applied on trees carrying unoxidated sulphur de¬ 
posits. The period that must elapse after use of 
sulphur sprays or dusts before oil sprays can be 
safely used varies with weather conditions. In hot 
weather, it is relatively short, but in cool w^eather it 
may be as long as sixty days. The Stay man winesap 
apple is especially subject to this type of injury, but 
all varieties are affected when it is necessary to use 
sulphur for fungicidal purposes. 

The use of oil sprays late in the summer while 
heavy deposits of lead arsenate remain on the fruit 
or the use of medium or heavy oils in combination 
with load arsenate late in the summer was found to 
complicate seriously the problem of spray residue re¬ 
moval. In some cases it has been impossible to clean 
such fruit satisfactorily. However, where not more 
than two applications of oil spray are made in com¬ 
bination with lead arsenate for -the first brood of 
codling-moth or where the nicotine-oil combination 
without lead arsenate is used for the second brood of 
codling-moth, the arsenical residue problem has not 
been seriously complicated. 

R. H. Robinson, 

D. F. FiSHKR, 

Aktiiont Spuler, Chairman 
Publication Committee 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


SEDIMENTATION TUBE FOR MECHANICAL 
ANALYSES' 

In making mechanical analyses of sediments, the 
dispersal of the constituents is commonly facilitated 
by shaking with water in bottles for several hours, 
and the sands are usually separated from the silts and 

I This paper contains preliminary rOBults of an inves- 
tigation on the "Origin and Environment of Source 
Bedimente," listed as Project 4 of American Petroleum 
Institute Research. Financial assistance in this work 
has been received from a research fund of the American 
Petroleum Institute donated by Mr. John D. Rockefeller. 
Thin fund is being administered by the institute with 


clays by a series of decantations. In these processes, 
especially if the sample be sandy, it is a tirne-con.sum- 
ing operation to remove all the sand from the con¬ 
tainers in which the sediments were dispersed and de¬ 
canted. In our work the procedure has been facil¬ 
itated by dispersing the sediments in glass tubes dosed 
at both ends by rubber stoppers, and by decanting 
from a sedimentation tube, shown in the accompany- 
ing figure. 

the cooperation of the central petroleum committee of 
the National Research Council. Manuscript received by 
the editor December 17, 1929, 
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The dispersing tubes are thirty-five imlluneters in 
diameter and twenty-two centimeters long, and are 
closed by No, 7 solid rubber stoppers. Their capacity 
is about 160 cubic centimeters, which permits eighty 
cubic centimeters of water to be 
used in dispersing. The sedimen¬ 
tation lube consists of a glass tube 
which fits into a glass cup by a 
ground joint. The cup is three 
centimeters high and the tube nine¬ 
teen centimeters, and both are made 
from forty-millimeter tubing. The 
ground joint is fifteen millimeters 
in length, and if the tube is twisted 
firmly into the cup the apparatus 
will not leak, even after standing 
full of water for several days. A 
hole in a wood block is used for a 
support, but the cup can bo made 
with a base so that it will stand of 
itself. 

The sediments are transferred 
from the dispersing tube to the 
sedimentation tube by removing 
one rubber stopper, inserting the 
dispersing tube into the inverted 
sedimentation tube, righting the 
wliole apparatus, removing the 
other rubber stopper and wash¬ 
ing with a stream of water. The 
silts and clays are decanted from 
the sedimentation tube, the cup in 
which the sands have collected is removed from the 
tube and the sands arc readily washed out from the 
cup with a jet from a water bottle. The whole 
process is simple and very rapid. In fact, other 
processes involving decantation could probably be 
facilitated by a sedimentation tube of this type. 

Park™ D. Trask 

PttlNOETOK UKIVEESITT 

STOCK CULTURES OF AMEBA 

In the course of experiments in this laboratory it 
kaxi been necessary to maintain cultures of Ameha 


proUus in stook. The writer endeavored to find a 
medium that made requisite a minimum amount of 
attention. The effort in this direction met with con¬ 
siderable success, as appears below. In view of the 
wide use of Atneba of the proteus type in biological 
research and elementary instruction in biology^ a 
culture medium that is simi)le, reproducible and ex¬ 
tremely reliable will be of general interest. The 
medium used is as follows; 


NaCl ...0.1 gr. 

KOI ..0.004 gr. 

CaClj .0.006 gr. 

H,0 .1000 cc (glass distilled) 


Two hundred to 250 cc of this solution is put into 
a finger-bowl or glass crystallizing dish of 8 or 10 cm 
diameter and to each of such dishes is added 4 or 5 
grains of polished rice (any brand carried at the 
comer grocery is suitable). The cultures thus pre¬ 
pared are immediately seeded with fifty to one hundred 
amebas, covered with glass plates to prevent evapora¬ 
tion and entry of dust and then left, best in a dark 
cool place, to develop. Such cultures will produce a 
fine crop in from two to four weeks and bo far in 
some thirty or forty cultures the writer has had only 
one or two failures. There axe at present on the 
sheivee of the laboratory, out of five that were set 
up as a test, three cultures one year old that have 
ample numbers of amebas; the other two died out in 
eleven months. 

These five cultures during their existence have been 
deliberately neglected. No detritua waa removed. 
Rice was added only when it waa noticed that none 
was apparent in the culture. Water too has been 
added to compensate for evaporation with no attempt 
at regularity, say, on the average once a month. The 
temperature variation has been from 19 to 28*" C. 

In other words, the cultures have been subjected 
to as careless handling as if in the hands of a some¬ 
what below par student assistant, but they have 
survived. 

H. W. Chalklbt 

HTOIENIC liABOBATOET, 

U. S. PuBUo Health Service 



SPECIAL ARTICLES 


THE CHEMICAL CONTROL OF SPLENIC 
CONTRACTION 

The behavior of the spleen in responding to dif¬ 
ferent physiological requirements and the fact that 
this response occurs only when its nerve supply ia in- 
toct^ suggests control by some center. At times 

1 E. A. Schkfer and B, Moore, Phyxiol, 20 (n: 

1-60, 1696. ^ 


when there is an emergency call for hemoglobin, as in 
asphyxia, hemorrhage or severe muscular exereise, 
contraction of the spleen throws into circulation a 
large number of red blood cells, as many as one third 
the total number in the body.* When the period of 
stress is over the spleen relaxes and the excess red 
blood oella are withdrawn from circnlatioiiu The 

SB. H. Starling, ''Prindplei of Human PhyslolQBy,^' 
fifth edition, pTIfiO, 1930. 
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vegulfttory Bature of the reaction and the character o£ 
tile stimuli which sot it off suggest at once a parallel 
with the action of the respiratory center. The stimuli 
acting on the respiratory center are ( 1 ) variation in 
the CO^ pressure in the blood, (2) lack of Oj, (3) 
increase in the H-ion concentration of the blood, 
which in the normal animal is chiefly brought about 
through the presence of lactic acid. According to 
Geseirs now well-known theory, excitation of the cells 
in the respiratory center is the result of a shift in the 
equilibrium between these cells and their environment. 
It is evidently the change in the II-ion concentration 
within the cells which is the all-important internal 
factor, and because of its penetrating power CO^ may 
be considered the chief environmental factor. 

We have detennined the effect on the spleen of 
these three stimuli; ( 1 ) increase in CO 3 , ( 2 ) decrease 
of Oj and ( 3 ) addition of lactic acid to the blood. 
For this purpose we have employed curarized, decapi¬ 
tate cats,^ recording changes in the area of the spleen 
by tracing its outline on gloss plates.* The advan¬ 
tage of such a preparation is that with the entire 
brain gone there can be no effect from emotional 
states, such as is seen in animals with exteriorized 
spleens,^ or from muscular movements such as occur 
in decerebrate preparations,* both of which conditions 
would cause fairly rapid changes in the size of the 
spleen and cx)nfuse the issue. Furthermore, the ad¬ 
ministration of different gas mixtures is readily pos¬ 
sible because of the necessity of supplying artificial 
respiration. This in itself is an added advantage be¬ 
cause constant ventilation is assured regardless of the 
nature of the gas mixture, a condition which would 
certainly not obtain were the animal breathing on its 
own witli medulla intact. 

( 1 ) A mixture of 4.8 per cent. CO^ in Og caused a 
10 per cent, reduction in the area of the spleen within 
five minutes (three experiments). There was no fur¬ 
ther significant change after ten minutes or even 
twenty minutes. Seven per cent CO, in O 3 gave ex¬ 
actly the same results (five experiments). Eleven and 
ei^t tenths per cent. CO 3 in 0 ^ caused a 20 per cent 
reduction in five minutes, and 30 per cent, within ten 
minutes, practically the maximum contraction or the 
post mortem condition (four experiments). 

Similar results were obtained when the COj was 
mixed with air instead of Og. Two and one half per 
cent. COj in air produced no significant change (two 
experiments). Five and six tenths per cent CO, in 
air oaueed in five minutee a 3.0 per cent, reduction in 
the area of the spleen, with no further change after 

» 8. F. Cook and J. M. D. Olmsted, Am. Joum. Psysiol, 
«f£ (1): S40-2S2, 1930. 

F. Oook and M. I. Bose, ibid, 92 <1): 240-248. 

tm, 

* 1, Barerofti /earn, FhyaM., 58 (4): 87^-382, 1930. 


ten minutes or twenty minutes (three experiments). 
Ten and five tenths per cent. CO 2 in air caused a 14 
per cent, reduction in five minutes (two experiments). 
Although fourteen different cats were used in the 
nineteen experiments, there was excellent agreement 
of the data and no experiment gave results contra- 
diotoiy to those of the others. 

(2) Administration of 9 per cent. (three ex¬ 
periments) or even 5.1 per cent. 0^ (four experi¬ 
ments) in N 2 had no effect on the size of the spleen 
even after twenty minutes. The post mortem contrac¬ 
tion following death by asphyxiation was normal in 
each case, therefore lack of response to lowered 
oxygen tension could not have been due to inability on 
the part of these spleens to rosi)ond to an adequate 
stimulus. 

(3) Human blood may contain after severe imi 8 - 
cular exercise as much as 0.12 per cent, lactic acid, or 
in exceptional cases 0.20 per cent.® If we consider 
the blood to constitute 7 per cent, of the body weight, 
then injection of 140 mgm lactic acid per kilo body 
weight would correspond to the exceptional cases, and 
injection of half this amount would correspond to 
the effect of severe exercise. The latter dose there¬ 
fore should be sufficient to bring about contraction of 
the spleen if the lactic acid produced during muscular 
exercise is an adequate stimulus for such contraction. 
In order to affect the heart aa little as possible and 
to prevent too groat hemolysis of the blood by the 
sudden addition of a comparatively large volume of 
acid, we injected the requisite amount of 6 per cent, 
lactic acid sometimes directly into the femoral vein, 
and at others into a small side branch opening into the 
femoral vein, very slowly, i.e., over a period of about 
two minutes. We found that when the larger dose 
was given the animal died immediately and the spleen 
contracted at once to its post mortem size (two ex¬ 
periments). On the other hand, when the lighter dose 
was given there was no change in the size of the 
spleen, and the preparation remained alive and in 
good condition (three experiments). In one case half 
an hour after the injection of 70 mgra of lactic acid 
per kilo, the size of the spleen having remained un¬ 
changed, 10.6 per cent. CO 2 in air was administered, 
The area of the spleen now diminished by 15 per cent, 
in 5 minutes, exactly as in the untreated preparation. 
In the other two cases the post mortem contraction 
was normal. 

It should be emphasized that in this paper we are 
dealing only with tlie chemical stimuli affecting the 
adjustments of the spleen. Stimuli from the emo¬ 
tional (higher) nerve centers together with the action 
of epinephrine cause profound changes in the size of 
the spleen.* Similarly emotion and volition may 

•A T. Hill, ''Muscular Activity,^* p. 87, 1926. 
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override, at least temporarily, the action of the re¬ 
spiratory center. 

The nervous mechanism controlling the action of 
the spleen in mobilizing reserves of hemoglobin re¬ 
sponds therefore to only one of the three chemical 
stimuli which ore effective for the respiratory center, 
viz.y increase in COg, but it is to be noted that this 
particular stimulus has been shown in the latter case 
to be by far the most important of the three. In 
fact, COg is regarded as the ‘^normal respiratory 
stimulant.” In man, at any rate, the respiratory cen¬ 
ter responds to an addition of as little as 0.8 per cent. 
COg to inspired air,^ whereas in our experimejjts 2.5 
per cent. CO^ was ineffective on the spleen. It is 
perhaps to be expected that the control of the spleen 
should be less sensitive than the control of respiration, 
for the action of the spleen is an emergency one and 
is called into play under stress, whereas the respira¬ 
tory center acts as a constant regulatt)r and conse> 
quentiy must be able to respond to relatively small 
changes. j Olmsted, 

S. F- Cook 

Division or Phybiolooy, 

University or CxLiroENU 
Medical School 

THE CHEMICAL NATURE OF CYPRIDINA 
LUCIFERIN 

The nitrogen content of Cypridina luciferin is one 
of the most essential factors in deciding whether it is 
a protein or not. Luciferin isolated by my former 
method^ contains about 4 per cent, of nitrogen, 
whereas luciferin isolated by my recent method® 
contains about 6 per cent, of nitrogen, as shown in 
Table I, This variability in quantity of nitrogen con- 

TABLE I 

Nitrogen Content or Cypiiidina LUCiricRiN* 


Isolated by two methods 

Former 

Recent 

Exp. 1 

3.58 per cent. 

5.84 per cent. 

One sample * * 2 

3.74 ” ” 

5.87 “ “ 

” 3 

3,85 ” ” 

6.04 “ “ 

Average 

3.72 ” ” 

5.91 ** ” 


* For all the determinations of nitrogen I am in¬ 
debted to Mr. Shigeo Okido. 


tent is not clear, although the degret^ of purily of 
luciferin isolated may be supposed to be one cause. 
If so, the precipitation of luciferin with ammonium 
sulphate may act more selectively than when benzene 

7 E. H. Starling, op, cii,, p. 875. 

iS, Kanda, Am. Joum. Physiol.^ 08: 435-443, 1924. 

» S. Kanda, Sci. Pap. Inst. Phys. Chem. £es., 10 • 91- 
98, 1929; also Chem. News, 138; 247-248, 258-260, 1929 


dissolves it. Either of these amounts of nitrog^ oon*r 
tent is, however, too small for a protein. In this 
connection, it should be borne in mind that luciferin 
isolated by both my methods gives no protein color 
tests. 

I have also found that Cypridina luciferin isolated 
by the two methods contains a large amount of phos¬ 
phorus.* On the other hand, Witters peptone, which 
chiefly consists of proteoses,* and Merckxs peptone are 
found to contain phosphorus. In respect of phos- 
I^horus content, Harvey’s belief* that Cypridina 
luciferin is a proteose or peptone seems to bo favored. 
Blit this is not the case. Neither Witte’s nor Merck’s 
peptone is soluble in benzene, chloroform, ether, ete., 
as would be expected, whereas Cypridina luciferin is 
readily soluble in these solvents. These solubility 
relations of luciferin entirely refute the idea of 
Harvey. 

The evidences from those triple experiments of 
nitrogen and phosphorus contents and solubility indi¬ 
cate that Cypridina luciferin is of a chemical nature 
similar in type to that of phospholipids and in par¬ 
ticular to that of lecithins. The amount of nitrogen 
contained in luciferin isolated by my methods, how¬ 
ever, is too much for a lecithin in the present state 
of purification.*^ We should, therefore, direct our 
research to the discovery of a pure luciferin, as pure 
as a phospholipid. 

Sakto Kanda 

iNsiiTTJTE or Physical and 

CHEMJCAL liGSKABCH, 

KOIuAGOME, Hongo, 

Tokyo, Jaj>an 
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8 It was recently found that the luminous organs of 
the larva, pupa and adults of the Japanese flrefly> 
Luciola ertwiata (vitticollis), contain phosphorus. 

* A. P. Mathews, * * Text-book of Physiological Chem¬ 
istry,” 1927, p. 992. 

8 E. N. Harvey, Joum, Gen. Physiol, 1: 269-298,, 
1919; Bull Nation. Bes. Coun., 69: 50-62, 1927. 

8 C^ridina luciferin isolated by any methods oontaiaa 
some sulphur, which may be one of w impurities. 
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HOW STATE ACADEMIES OF SCIENCE MAY ENCOURAGE 
SCIENTIFIC ENDEAVOR AMONG HIGH- 
SCHOOL STUDENTS" 

By LOUIS A. ASTBLL 

C?0MMUN1TY HIGH SCHOOL, WEST OHIO AGO, ILLINOIS 


I SHAiiL presont four aspects of the problem of en¬ 
couraging scientific endeavor among high-school stu¬ 
dents: a,glimpse of the trends of the high-school cur- 
rieuluxn aa they bear upon proposals for cooperation 
by the state academies of science; an outline of the 

^ This paper has been condensed from the paper read 
before the representatives of the State Academies of 
Befcme meatiiig with the American Associatioii for the 
Advancement of Boienee, Des Moines, Iowa, December 
&7, 192$. The representatives voted to request the 
ehaiman of the American Association committee on the 
place of science in education to cooperate in revision and 
in arranging for the publicatioB and distribution of the 
pajper. ^pies of this paper may be secured from the 
bffee of the permanent secretary of the Ametican Asso- 
elgtion for Che Advancement of Science, Smithsonian 
Xanitutma, Washington, D. O., or from tbe chairman of 
the aaiaeiatinn committee on the place of science in edu- 
CaitlbA^ West lS3rd Street, Kew York Oity. 


efforta of the lUinoiB State Academy of Science to 
encourage scientific endeavor among high-school stu- 
dents; a statement, as requested, of personal experi¬ 
ence related to science clubs, and suggestions as to 
possible benefits if other state academies of science 
develop similar projects in their high schools. 

Concerning the curriculum, it is apparent that old 
subject-content, standards, methods and results are 
not entirely satisfactory. Here, aa elsewhere, philo¬ 
sophic and scientific studies are producing change. 
One who has been called ^‘the greatest educational 
leader of our time, and perhaps all time,”* says in 
stating his theory* that the life of the school is to be 

*E. A. Kent, ‘ < Leadership,»' Phi Delta Kappan, XU, 
2: 40, August, 1929. 

® John Dew^, '*Bchool and Society," p. 11, University 
of Ohieago Fxess, 1899. 
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luitive, not pfissive^ that tb© children are to work, not 
merely to listen, that the cmriculmn is to be organized 
around the chief impulses, which are the social in¬ 
stinct of the children, the constructive impulse, the 
expressive instinct and the impulse toward inquiry or 
finding out things. So far as ilie average high 
school has learned to make use of these impulses, it 
has been through the so-called extracurricular activi¬ 
ties.^ McKown says: **Extra-curricular activities 
must be built upon the broad principle that the school 
is a laboratory for citizenship, and whenever possible 
the situation in the school should resemble the situa¬ 
tion which tlie future citizen will face.” Such ac¬ 
tivities should be recognized and made a regular part 
of school life and work. 

The science club offers a master key to scientific 
endeavor among high-school students. The state 
academies can foster science clubs in high schools by 
offering the mutual advantages of affiliation between 
the clubs and the academies. From such affiliations 
each member of the junior organizations, through such 
association, may be led to sense the power that science 
is wielding. There are not less than four million 
students of high-school age available to organization 
and leadership. These four million and those to fol¬ 
low will need to know, more than the pupOs before 
them needed to know, all that science can impart to 
them and open to them for their own opportunities. 

The magnitude of the science club movement 
throughout the country was shown by Dr. TI. A. 
Webb,® who compiled data on 140 science clubs in 28 
stales and found a total enrolment of 5,608 students. 
In the State of Illinois there are approximately 
700 four-year high schools which are officially ac¬ 
credited or have applied for accrediting. Of these 
there arc 290 which are on the approved list of the 
Korth Central Association of Colleges and Secondary 
Schools, The total enrolment of these 700 Illinois 
schools is approximately 270,000; the average enrol¬ 
ment is approximately 387. In those 700 schools, not 
less than 67,500 students are enrolled in science 
courses. In the average Illinois high school a mini¬ 
mum of 96 students is enrolled in science courses. 
Now, if each school should have one science club, 700 
high schools would have 700 potential science clubs. 
Or, since the 290 four-year high schools bearing the 
approval of the North Central Association of Colleges 
and Secondary Schools represent the best that Illinois 
has in the matter of standards, the Illinois State 
Academy might reasonably anticipate affiliation of 
from 290 to 700 science clubs. The Illinois State 

* Harry C. McKown, ‘' Extracurricular Activitiefl.' ^ n 
9, Macmillan, 1927. ' 

8 H. A. Webb, ‘*8ome First-hand Information concern¬ 
ing Science Clubs,' ^ School Soieiice and Mathematics 29 • 
273-76, March, 1929, ' ' 


Aeademy of Seianoe began fostering and affili at in g 
high-eehool seience clubs in 1919* It has affiliated 
dubs from 18 different schools. If the number of 
years during which each elub has maintained aiffii- 
ation be added together, there are 51 year-umta of 
high-school club affiliation with the Illinois State 
Academy of Science. It is believed that a sunilar 
program operating through all state academies of 
science would be possible. Organization, detailed in^ 
formation and wise stimulation were found to be 
essential prerequisites on the part of the academy. 
Character, initiative and other leadership qualities ore 
essential requirements of the local sponsors. Co¬ 
operation is the chief essential to be contributed by 
the local school administrations. 

The work of the science club should be a regular 
and important part of school life, and not an extra 
piece of work put in at the end of the day or week as 
an activity unrelated to school work. 

The Illinois academy has affiliated scientific socie¬ 
ties other than high-school clubs. These society af¬ 
filiations may have definite relationships to the high- 
school clubs. They may have addresses or other 
programs of general interest. Invitations from the 
societies to the high-school clubs in the community or 
section of the city represent a salient method of stim¬ 
ulating interest in clubs of secondary schools. Also 
tlie affiliation of these societies represents one thing 
the academies may do toward adult education, which 
it seems must sometime involve the whole of our edu¬ 
cational system. The tabulated data on those socie¬ 
ties show that society organizadons in terms of main¬ 
tained affiliations are the more stable. This stabiliz- 
izig and constant good influence is wholly desirable as 
far as the high-school science clubs are concerned. 

Difficulties regarding high-school afflliadons are 
due, in part, to the following causes: 

In the development of the so-called non-aeademio 
subjects, including athletics, the classroom instruotors 
lost much of their earlier influence in ^racurricnlar 
activities. Discussion societies and dramatic dubs, 
which formerly represented the most activating type 
of extracurricular work, came to be of little oonse^ 
quenee as a means of motivating the student in the 
average high school. This situation arose partly be¬ 
cause the average instructor of academic subjects waa 
not well prepared to match the influence of his per^ 
sonallty and work against so many powerful faetoza 
outside the classroom. Then, there came to the hi gh 
school hordes of children who did not possess a back¬ 
ground of scholastic interest. It is a salutary thing 
that science, in eontinuously extending pri^legsa le 
man^s ability, is among the first in the fisU 

to use eonoorted action toward appindatioai 
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finnxuitiDii tbzongli sueh agencies as seienee oliibs and 
aoaigties. 

Secondly^ the seienee instructor must meet outside 
influence by offering genuine and lasting values to all 
those whom he expects to motivate. The instructor 
must be a salesman* of the highest order. With 
proper ineentives and dependable working tools he 
will produce the desired results. These ineentives and 
tools should be derived from at least three sources: 
the teachers' training course, teachers' conference 
meetings and state and national organizations. Inter¬ 
est on the part of science instructors is increasing. 
Requests for information of vanous kinds relative to 
club work have come from many states and from 
Canada. It is desired that the state academies work 
through these teachers’ training courses and teachers’ 
conferences. Sudi plans require time and tact for 
their development. The quality of the personnel of 
committees is essential to succeas of even carefully 
developed plana. Not only these state committees 
but also the local club sponsors are vitally important 
in the success of the movement. 

At the Jacksonville meeting, J. L. Pricer/ then 
state secretary, concluded his report as follows: 


Education in Bcience is so vital to the general welfare 
of every phase of science that it seems to me that every 
member of the academy should have some interest in the 
problems of science education in the secondary schools. 
Therefore, 1 believe that the academy should have a 
X>ermanent committee of three on science education in the 
secondary schools. It should be the function of this 
committee to make annual reports to the academy on 
the status of secondary school science, and on occasion 
to call on the academy for cooperation and help in the 
solution of certain problems. 


In 1922, the president was empowered to appoint a 
committee of five, to be called the committee on higli> 
adiool science and clubs. This committee took the 
place of two former eonuuittees, the committee on sec¬ 
ondary science and the committee on high-sohool 
clubs. This committee has separate chairmen for 
higb^sohool science and for higb'^ool science dubs. 
These chairmen work together with the whole commit¬ 
tee on the vaiions problems they have to consider. It 
is my opinion that the compact committee of those 
responsible for cooperation with high schools repre¬ 
sents a very efficient arrangement. In 1926* the com- 
mittoe decided to confine its activities to presenting a 
sittes of programs in the high-school section of the 


*A. Il Turnbull, ^^The First Great Salesman of 
Sdene^” Pcpalar Science, 109; B5, September, 1920. 

» J. X). Prleer, ^'Secreta^'s Report,^* TronMcttonr of 
RUaoit Staie Academy of Seknoe, XXI i IT. 1919. 
Fhipps, ^^Bepert of Ocimeil Meeting/’ Troits- 
pf fhe iMmie Acodemy of ffetenee, XIX: 


annual academy program, for the purpose of enr 
oouraging the formation of science clubs. With the 
demonstration of more tangible values no clubs were 
lost during the next two years and there have been 
gains each year, until at the present time there are 
more dubs than at any time in the history of the 
movement. The Danville Science Club has held affili¬ 
ation continuously for nine years. Last spring, for 
the annual meeting at Macomb, several car-loads of 
high-school delegates, bearing their scientific exhibits,, 
traveled across the length and breadth of the state to 
enjoy the dynamic program arranged for them. Thia 
included a stirring lecture on the opportunities in 
science to-day by Professor B. S. Hopkins. There 
wore films and reports on the activities of the various 
dubs, as well as judging o£ exhibits. The most stimu¬ 
lating feature of the business meeting was the adop¬ 
tion of a standardized pin and guard to be worn by 
the student members of all affiliated clubs in the 
state.* That evening, preceding the popular lecture, 
a chemistry play^* by college students was presented 
through the courtesy of the Western Illinois State 
Teachers College. The privilege of taking six rep¬ 
resentative high-school delegates on that 450-niile trip 
to such an inspiring program represents an oppor¬ 
tunity in leadership and service which is an outstand¬ 
ing thing in my teaching experience.“ Out of the 
suceesa of that trip has arisen the community project 
of providing for transportation for high-school dele¬ 
gates to the annual meeting of the academy. 

To aid sponsors and dubs in organization as a step 
toward affiliation, the Illinois academy has authorized 
the preparation and distribution of literature. An 
eight-page printed pamphlet^* has been useful. It 
contained a model constitution, sample programs, in¬ 
formation on the significance of science and on the 
importance of affiliation with the academy. It also 
included addresses given by the committee members. 
One of the publications recommends automatic per¬ 
petuation of the dub through the election of officers 
at the end of a year ratlier than at the beginning of 
the next year. If, then, there is tlie somewhat com¬ 
mon change in sponsorship or administration the 
science dub has a greater chance of surviving. An¬ 
other practical suggestion is the devdopment of a 
model constitution for the junior academy of science, 

* Xi. A Astell, ' * A Bitual and Other Devices for High- 
scheol Science Clubs/' School Science and Uaihematice, 
27: 952-965, December, 1927. 

WB. D. BiUinger, ''A Night in Alchemy,” /ottmaZ of 
Chemieai Xdveation, 5: 716-24, June, 1928, 

L. A. Aatell, * * Fostering Science Clubs in the High 
School,” Journal of Chefnical Sdueation, 6: 495-601, 
March, 1929. 

i>^*A Message to High-school Science Teachers and 
StudenU of lU&oia from the Committee on High-sehool 
Sden^ and dubs. ’ ’ The chairman of this committee 
was Dr. J. C. Heealer, of Knox College. 
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with provisions for state ofBiocrs to be selected from 
the high-school students in affiliated clubs. Another 
suggestion is that detailed program outlines found 
to be successful because of their dynamic^ educational 
and general values should be compiled and distributed 
together with program references in current litera¬ 
ture.^® The program data should include the names, 
sources and ratings of films, slide sets and film-slides 
used in connection with these programs. The average 
teacher will appreciate such carefully developed 
service. He will need to recognize, of course, the 
sociological importance of imitation os applied to the 
students^ action. In the same manner he will need to 
take cognizance of the psychologically valuable prin¬ 
ciple of self-expression. And he must reckon with 
the pedagogically valuable advantage of student par¬ 
ticipation in the social events and consciousness of the 
surroundings. All these things need to bo understood 
by the instructor, but he does not need to be a master 
in these fields nor does he need to have a personal 
library of special information in order to get good 
results. 

The idea of fostering the spirit and methods of 
science through a knowledge of our great men of 
science has not been developed as fully as desired. 
Relatively few clubs at the present time have honored 
scientific achievement in this way. The requirement 
that candidates pass a written initiatory examination 
on the life of the chosen scientist whose name has 
been selected by the club is a valuable aid. The 
presentation of films or other types of visual aid ma¬ 
terials regarding the life and work of the chosen 
scientist is another deserving method, particularly if 
accompanied by good talks. This year, on the night 
of “Light's Golden Jubilee," the Edisonian Science 
Club of West Chicago held its initiation. The formal 
part included slides and accompanying remarks con¬ 
cerning the groat benefactor. Then, in the hush of 
anxious moments, the re-created voice of Edison, him¬ 
self, as it was broadcasted from Fort Dearborn, swept 
into the auditorium. To have been initiated into this 
club on the fiftieth anniversary of the incandescent 
lamp is a memory to be treasured. Who could for¬ 
get that privilege f What an incentive for emulating 
Edison's painstaking methods! What an urge for 
duplicating his production in any small parti 

The academy can help further by placing the high- 
school club section of the academy's annual program 
at such time as to avoid conflicts with the important 
and popular features of the general program. The 
Illinois academy, for example, no longer has the club 
section meeting on Saturday morning, which is the 
time for the customary field trip* Another factor in 

19 << Program, Edisonian Science dub, West Chicago 
Community High School, West diicago, Ill.,” School 
Science and MaihemaHeSf 29; 1929. 


tb« Buooess of olubs is the lecture servioe. The eon^ 
stitutions I have used have required that the dubs 
bring or assist in bringing to the eommunity at least 
one good scientific lecturer each year. No laige 
amount of work has yet been done by the lllinoifl 
Academy of Science in the direction of free looture 
service. Thus far the academies have discharged this 
function through the careful selection of speakers for 
the Annual program. The appointment and endorse* 
znent annually of lecturers for high-sohool olubs at a 
Tnininniiyn of expense to the individual club may be¬ 
come desirable. Even though the academy were to 
develop some means to defray a major portion of the 
expense, this seems more practical than calling for 
volunteers to give gratis lecture service. The high- 
school studeuts would obtain further value from the 
idea that these lecturers represent the state academy 
with which their club is affiliated. On the same basis 
the lecturers should be able more efiectively to en- 
cotirage scieutific endeavor in the youthful audiences. 

Where the academies are unable to render lecture 
service to the affiliated clubs the following alternatives 
are offered. First, the academies can distribute 
gratuitously, or otherwise, such admirable reprints 
as Dr. Little's “The Fifth Estate.” These reprints 
should be selected with a view toward utilization as 
student reports in the club programs. Such material 
is not commonly found in the average high-school 
library. Second, the academies can send out refer¬ 
ence sheets on scientific lectures, wliich after all are 
to be found in considerable numbers^^ under oondi- 
t ons not difficult to meet by the average club. This 
has never been undertaken by the Illinois academy, 
but it is recognized as a practical and inexpensive 
service. The academies can encourage the clubs by 
distributing or listing references to novel, distinc¬ 
tive and purposeful initiation ceremonies.'* 

It will be noted that none of those suggestions en¬ 
tail extensive machinery on the part of the individual 
state academies. Nearly all the suggestions are al* 
ready in practice in Illinois. Teachers perhaps are 
too often concerned with receiving rather than render¬ 
ing service, but it seems that the psychology for ob¬ 
taining useful affiliations is not greatly different from 
that of obtaining added club memberships, that is, 
by having the academy demonstrate its service to the 
affiliated clubs. 

How does the principle of encouraging scientifio 
endeavor among the high-sohool students through ^e 

I'AThe School Assembly Association 1309 KimbaH 
Building, Chicago, IlUnois, and the Bureau of Oom- 
mereial Economic^ Department of Public XastroCtion, 
Washington D. 0., are examples. 

9»W, M. liamar, ”The Fraternity Ihitiatioii,'' 4. one- 
act burlesque, Journal of Cheuiiaid Mducation, 6: 2254- 
69, December, 1929: L. A. Astell, ^‘Initiation OerCmony 
of the Edisonian wienCe Olub,” Behool ScUnea ana 
Mathmaiioi, 28: 771-4, October, 1988* 
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irtate aoadmniflfi find applmtionf First, there will 
be an applioation to a single student; then to the club 
as a whole as shown by a comparative outline of an¬ 
nual reports; then the work of certain progressive 
clubs will be presented; then the concluding remarks. 

Borne time ago, a boy was discovered making, vol¬ 
untarily, day-by-day clipping record of Commander 
Byrd's work in the Antarctic. What school hasn’t a 
boy who has been doing that I In conversation with 
the boy it was found that he had studied the North 
Pole achievement os completely as the libraries at his 
command permitted. These libraries were above the 
average on account of the environment and suburban 
location. The boy had made a study of the personal 
life of Commander Byrd. The teacher’s opportunity 
for encouraging scientific endeavor was plainly shown. 
The idea of a ^Tole to Pole” theme program came 
into being. Two reels of Commander Byrd’s North 
Pole flight were located.^® What audience would not 
thrill at the thought that before their eyes were re¬ 
flected the very pictures that Byrd had taken during 
the flight, as the now-lamented Bennett piloted the 
plane known as the Josephine Ford above the barren 
and untracked wastes to a new victory for mankind f 
What history I What science I Another reel on 
Byrd’s South Pole preparations was booked from a 
difference source.'^ The club boy was scheduled to 
give the half-hour feature-talk as part of the program. 
A local business man, who had lived in Alaska, was se¬ 
cured to add “native color.” Only music and short 
readings were needed to add the final touch to a pro¬ 
gram worthy of the attention of any adult audience: 
What a privilege for the local club members and for 
the invited delegates from other high-school science 
clubs I What a feeling of assurance must have arisen 
in the minds of the club members’ parents who wore 
invited to attend this program I What more satis¬ 
factory way of encouraging scientific endeavor among 
high^sehool students and in the community! 

Whatever the form of organization and the nature 
of the scientific work of the individual club, the end 
product should be an encouragement of scientific in¬ 
terest and endeavor which the student will not dis¬ 
continue when he leaves the high school. This is true 
already, we believe, where delegates have gone to 
worth-while state academy programs; where these 
student delegates have their own junior academy or¬ 
ganization with their own officers functioning under 

senior academy and where the state academies are 

Paths Fzchange, Inc,, 36 West 46th St., New York 

^ n Motion Pieters Bureau, T. M. a A., 120 West 4l8t 
S^^New Turk City, and 4829 South Kedsie St, Ohicago, 


rendering definite assistance in the matter of organiz¬ 
ing and operating the local high-school clubs. 

If the efficient management of this detailed service 
on the part of each state academy appears to bo too 
burdensome, or if there should be too much duplica¬ 
tion by the different state academies, there might be 
a national director who would perform his duties in 
cooperation with the state chairmen of high-school 
science clubs. The permanent seeretary of the 
American Association may have had something of this 
thought in mind a year ago to-day when he spoke of 
the economic asx>ectB and increased efficiency of cir¬ 
cularizing the science workers in each state through 
the Washington office. If such a director should 
secure detailed reports from the different state meet¬ 
ings he would possass the basic information necassary 
for service to each state academy. Useful reprints 
and other data could be sent to the state chairmen, 
Such a director’s position should place him in com¬ 
mand of suitable lecture service to bo broadcasted 
through the courtesy of scientific organizations and 
companies for the benefit of the individual club or¬ 
ganizations. The prestige of that position could be 
used to assist the affiliation of local high-school clubs 
and other local science organizations with the larger 
scientific bodies. 

To summarize briefly. The state academies may en¬ 
courage scientific endeavor among high-school students 
by establishing the necessary organization, by sup¬ 
plying detailed information and by developing 
momentum for science clubs as activities concerned 
with the fundamental academic subjects. The 
academies may promote this work through such 
specific actions as: (1) making the necessary consti¬ 
tutional changes of adult societies os well as high- 
school science clubs; (2) assisting in the development 
of a constitution for tlie junior academy; (3) by 
working through teacher-training courses in science, 
wherever offered; (4) by obtaining and utilizing to a 
maximum advantage the periods of time in scientific 
sections of district, state and national conferences 
and associations of teachers; (5) by preparing and 
distributing literature to the local dubs and schools; 
(fi) by fostering the spirit and methods of science 
through BJi intimate knowledge of the men of science, 
and by the use of their names in identification of 
dubs; (7) by constructing the annual program of the 
state academy for the maximum benefit to the high- 
sehool delegates; (8) by supplying lecture service or 
reprints and other items of direct use in the loeal pro¬ 
grams; (9) by encouraging the use of such devices as 
purposeful initiations, cards of credentiala and 
standardized club pins, and (10) possibly sometime 
by the employment of a national director. 
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THE PRODUCTION OF FEVER IN MAN BY 
SHORT RADIO WAVES 

By Dr. CHARLES M. CARPENTER AND ALBERT B. PAGE 

RE8KAB0H LABOBATOET OF THE OKNKRAL ELBCTRIO OOllPANT, SOHENECTADT, NEW YCMUC 


The value of beat as a physical means of alleviat¬ 
ing and curing disease has been eraphasi/cd constantly 
throughout the history of medicine. However, the 
significance of fever and its relation to the course of 
an infectious disease or to the healing of trauma has 
been debuted often. It was believed that a rise in 
body temperature was only a sign of disease, as is 
pain, and, to establish the comfort of a patient, must 
be dissipated. Nevertheless, evidence has been ac¬ 
cumulated during the last few years to show that a 
fever, disregarding hyperpyrexia of central origin, 
may bo a phenomenon viduable to the diseased animal 
body. It is a very complex factor in which an in¬ 
creased amount of heat stored in the body is its chief 
manifestation. In this report it is impossible to 
tabulate all the facts substantiating the value of fever 
in the course of a disease, but we premise that it is 
a defensive mechanism for the body. 

To raise the body temperature of laboratory ani¬ 
mals such as mice, rats, guinea-pigs, rabViits, dogs, 
etc., is comparatively simple. Their mass is small 
and they are not so able to eliminate effectively an 
increased amount of heat as is man. They have a 
hairy coat and do not possess the great areas of sweat 
glands with such an extensive peripheral vascular bed. 
However, these factors may make such healings more 
hazardous to the life of the animal. 

Many investigators have described methods for 
heating the human body locally or generally. Local 
heating is easily accomplished, but since man'.s tem¬ 
perature-regulating mechanism is so efficient the ele¬ 
vation of a normal temperature is comparatively dif¬ 
ficult. Because so much time has been required in the 
past to do this, the therapeutic application of artificial 
fevers has not been practical. Various physical 
methods have been employed. Hot water baths have 
been used successfully by Schamberg and Tseng^ and 
by Mehrtens and Pouppirt.* Exposure of the body 
to artificially heated, dry and moist atmospheres has 
frequently been used in an attempt to raise the body 
temperature. Recently diathermic methods for pro¬ 
ducing artificial fevers have been developed, Nagel- 
schmidt* as well as King and Cocke* have described 

1 Schamberg and Tseng, Am. J. of Syphilis, 11: 337, 
X027. 

»Mohrtena and Pouppirt, Arch. Keurol. and Psych 
22: 700, 1929. ' 

»P. Nagelsehmidt, Dewtaoh. Med. Wohnr., 5i: 2102. 
1928. 

*King and Cocke, Southern Medical Journal 23: 222 
1 oao ^ 


special apparatus and methods for applying thia 
energy for therapeutic purposes. The latter state 
that after a rise of one or two degrees during the first 
half hour or hour, they usually obtained n rise of .6 
degrees P. for every fifteen minutes. While the 
physicist and those engaiged in developing physical 
therapy have been conducting such experiments the 
bacteriologist and immunologist have also been study¬ 
ing this same problem. For a long time they have 
known that the injection of a protein, usually foreign, 
used as a diagnostic agent or as a therapeutic agent, 
will destroy l.ho o(iuilibrium between heat production 
and heat loss in the body and result in a fever with 
other symptoms characteristic of those observed in an 
acute infectious disease. Combinations of certain 
diseases occurring in the same individual, i.e,, an 
acute febrile disease with a chronic afebrile malady, 
sometimos resulted in an improvement or a cure of 
the latter. Such observations played an important 
rfile in Wagner von Jauregg^s® development of the 
malaria treatment for paresis. Because of his suc¬ 
cess the study of the value of fever in on infectious 
disease syndrome is engaging the attention of many 
investigators. That the heat associated with the 
febrile phenomenon duo to the injection of a protein 
is the factor that is responsible for the beneficial re¬ 
sults is suggested by the favorable results obtained 
in the treatment of neurosyphilis by heat alone. The 
present methods that are used to establish fever in 
man are unsatisfactory in one respect or another. 
The injection of foreign proteins is hazardous because 
one is dealing with unknown factors and unoortain 
quantities. The use of Plasmodium malariae or 
spirochaetes for the treatment of general paresis often 
fails because of the danger concerned with thd ad¬ 
ministration of a living virus and because of a failure 
to infect immune individuals. The phystoal methods 
employed are time-consuming, difficult of application, 
not easily controlled and, to a certain degree, danger¬ 
ous. 

Since the observation of Dr. W. B. Whitney, diree- 
tor of the research laboratories of the General Elet^ 
trie Company, that there is an elevation of the body 
temperature of men working in the field of a short 
wave radio transmitter, oonsiderahle eaperiaitotfd 
work has been undertaken to adapt thia energy 
producing artificial fevers. Hostnar* hm repdi^ 

5 J. Wagiwr-Jaursgg, Psyck.-JV’citroZ. WcknK, fiOV 
1919. 

s H. Hesmer, ScnNOS, 68: 828,1988. 
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Umm b«atiag effects on eelt eolutions of various eon- 
eentrations and on small laboratory animals. She 
determined that this is a method for producing in 
animals any degree of fever at will without the in¬ 
troduction of foreign substances. The heat is pro¬ 
duced directly within the animal body, as occurs in 
the course of a fever due to an infectious disease. 
This constitutes a method for internal heating in 
which tlie heat is generated in the organs of the body 
08 rapidly as in the body walls, but because of the 
greater heat loss at the periphery the temperature of 
the internal tissues rises more rapidly. 

During the last two years special types of appara¬ 
tus have been designed by the research laboratories 
of the General Electric Company and used exjieri- 
mentally in an endeavor to cause a fever in man 
rapidly without great discomfort to the patient and 
to a degree high enough to be of value. The equip¬ 
ment used in our experiments has been constructed on 
the same principle as a short wave railio transmitter, 
with the exception that the energy is concentnitcd 
between two condenser plates insU^ad of being di¬ 
rected from an aerial. The heater consists of n 
vacuum tube oscillator and a full wave rectifier that 
supplies the high voltage for the oscillator. The high 
frequency oscillator is composed of two 600 watt 
radiotrons operating at a frequency of from 10,000 
to 14,000 kilocycles, tlie output of which is concen¬ 
trated between two plates. The rectifier is an oil im¬ 
mersed transformer having a 7,000 volt secondary and 
feeding two half-wave, hot cathode, mercury vapor 
tubes. In conjunction with a filter system this unit 
furnishes the 3,000 volt D. C. plate supply for the 
oscillator. An auto-transformer is connected on the 
primary circuit of the high voltage transformer to 
provide plate voltage regulation. 

The condenser plates are of aluminum, 28" by 18'' 
by i", and arc covered with hard rubber platas 30" 
by 20^' by 1" to prevent arcing should the patient or 
attendant come in contact with the plates. In this 
fkid of undamped waves between the plates there is 
a rapid alternation of 3,000 volts drop of potential. 
We have obtained our greatest heating from the use 
of a 30 meter wave that oscillated 10,000,000 times 
per fteoond between the plates. We have used wave¬ 
lengths of 6, 16 and 18 meters, but they have not 
heated tiie body ao effectively with the oscillator de- 
eo^bed. 

The patient is suspended on interlaced cotton tapes 
stifftehed aeroas a wooden frame 76" by 28" made of 
two by eixcB. The tinder surface of the frame is cov¬ 
ered with edotex one half inch thick, forming an air 
duiml^ beneath the body. A oelotex cover of 
ripdlar thidenees, 8 inches high and one foot shorter 
frame, k fitted over it so tlxat the head of 


the patient projects through an opening at one end. 
Thus there is formed a fairly tight air chamber around 
the body as it lies on the tapes. The patient rests 
on his back and the plates are placed at each side of 
the celotex box, so that the waves oscillate through the 
body from one side to the other. The plate distance 
can be varied, but as a rule has l)een kept at 30 inches. 
Two small hair driers are placed in openings at the 
foot, one above and one below, to circulate hot air 
around the body. These decrease heat loss and equal¬ 
ize the humidity throughout the enclosed atmosphere. 

By applying the plates in this manner and by en¬ 
closing tlie body, it is heated rapidly without causing 
great discomfort to the patient. We have raised the 
normal rectal temperature of 99.6 degnjes F. to 104 
degrees F. and 105 degrees F. in from sixty to eighty 
minutes. In one instance a temperature of 106.5 
degrees F. was recorded, Iligher temperatures may 
be obtained easily with the apparatus employed, but, 
because of our limited experience, we have proceeded 
cautiously. When the desired temperature is reached 
it may be maintained in several ways: First, by 
decreasing the voltage; second, by increasing plate 
distance; third, by employing only the hot air blowers. 

The temperature recedes very slowly to normal if 
the patient is allowed to remain in the box or if he is 
removed from the box and wrapped in heated, heavy 
woolen blankets, which is more comfortable for him. 
There is, of course, an increase in rate of pulse and 
respiration which, in general, corresponds to the rise 
in temperature. The patients begin to show 
hyperpnea at 104 degrees F,, which becomes greater 
as the high temperature is prolonged. Occasionally 
one states that he feels nauseated or that his head 
aches. The systolic and diastolic blood pressure is 
decreased when high temperatures are produced. On 
the whole, patients do not appear to be greatly dis¬ 
tressed or fatigued when the maximum temperature is 
maintained for one hour and Uien allowed to return 
to normal while the patient is well blanketed. We 
believe that the condition of our patients after treat¬ 
ment is much more satisfactory than that reported by 
investigators who have used other methods to pro¬ 
duce artificial fevers. 

We have also placed the plates above and below the 
body so that, as the patient lay on his back, the waves 
were oscillating from front to back and vice veraa, 
but we were not successful because of peripheral 
bums from arcing. Various other methods to prevent 
heat loss from the body during the exposure, and to 
absorb the sweat, have been tried by us, but each has 
failed. Temperatures of 101 degrees F., and oc- 
easkmally 102 degrees F., were attained, but as soon 
as there was excessive sweating, burning of the skin 
oceorred^ caused by the radio wavi»s concentrating and 
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Arcing through a drop of sweat. The bums ap* 
parently were due to the heat from the arc as well as 
to the drops of sweat that were heated by the arcing. 

Although it is possible to heat the body in the 
enolosed celotex box by the use of the short radio 
waves alone, time was saved by using the hot air 
blowers. The circulation of the hot air around the 
body prevented some heat loss because the air in the 
enclosed chamber rose from room temperature to 122 
degrees F. in twenty minutes. The maximum tem¬ 
perature of tlie air in box at any time was 131 de¬ 
grees F. The circulation of the air apparently keeps 
the humidity throughout the atmosphere in the cham¬ 
ber more uniform. Sweating occurred under these 
conditions, but the circulating hot air helped to pre¬ 
vent arcing and burning. 

Although we are able to produce successfully arti¬ 
ficial fevers with the radio waves as described, we 
realize that the equipment used and the method for 
applying this form of energy to heat the body can 
bo greatly improved, and this is rapidly being done. 
Various theories explaining the rise of temperature 
of the body when exposed to short radio waves have 
been discussed by Carpenter and Boak'^ in another 
report. We believe that the development of heat is 
due to the resistance of the body to the conduction of 
current between the surfaces adjacent to the opposed 
plates. At each aitornation of polarity of the plates 
the corresponding polarities are induced upon the 
adjacent boundaries of the interposed body and cur¬ 
rent is conducted through the material for a brief 
interval. The heating of solutions similar to the 
blood senim is dependent directly upon their electrical 
resistance. It has been shown that dilute solutions of 
different salts when of the same electrical resistance 
exliibit practically identical heating effects. In this 
report, however, we have concerned ourselves pri¬ 
marily with a method for raising the body tempera¬ 


ture. Through the cooperation of Dza. D. Qhm 
Smith and R. A. McTaggart, of Soheneetady, N«w 
York, we have been able to study the effect of 
heatings on patients suffering from various diseases. 
The use of therapeutic fevers is still in the experi¬ 
mental stage, but they have great possibilities if our 
conception of the significance of a febrile reaction is 
correct We have studied the effect of fevers pro¬ 
duced by short radio waves on various laboratory ani¬ 
mals and on twenty-five patients, and thus far we 
have failed to observe any objectionable effect unless 
extremely high temperatures are maintained for long 
periods. We have proceeded, of course, with caution, 
and have followed closely the variations in body 
temperature, blood pressure, the pulse and respira¬ 
tion. The use of such a method demands conserva¬ 
tism and sound judgment because of tiie compara¬ 
tively short time it has been studied. However, we 
ore of the opinion that, because of the practicality of 
this method of heating, it may be of value not only 
to the clinician, but also to the physiologist, the bio¬ 
chemist and the bacteriologist. 

Studies of infectious diseases in laboratory animals 
that will be reported elsewhere lead us to believe that 
two desirable effects are obtained by raising the 
body temperature. First, the increased heat within 
the body makes a less favorable environment for the 
multiplication of a virus. Second, the beat increases 
the rate of those chemical processes concerned with 
the development of immunity and with the general 
defense mechanism of the body against infectious 
a£ mts. 

We are grateful to Dr. W. R. Whitney, director of 
research of the General Electric Company, and to 
Mr. K. C. DeWalt for their constant help and sug¬ 
gestions, and for the apparatus used in this work. 
We thank tlie staff of the Ellis Hospital, Schenectady, 
New York, for their cooperation. 


SCIENTIFIC EVENTS 


THE ZOOLOGICAL SOCIETY OF LONDON 

The London Times reports that the one hundred 
and first annual report of the Zoological Society of 
London, issued to fellows in anticipation of the gen¬ 
eral meeting on April 29, contains an appendix de¬ 
scribing the centenary celebrations held last year. 
The addresses of the president on the general history 
of the society, and of the secretary on the scientific 
history, and the speeches of congratulation delivered 
by the chief delegates of other societies are printed in 
lull. A list of the delegates who. attended the cele¬ 
brations and accounts of the dinner, at which the 

▼Garp^ier and Beak, to be published in Am, J of 
Byphilu, ■ ' 


Prince of Wales was the chief guest, of the garden 
party attended by over 8,000 fellows and their 
friends, and of the dinner to the staff are givem 
The body of the report, as usual, desoribes the 
progress of the society. The total assets amounted to 
£171,671, an increase of nearly £30,000 on the preced¬ 
ing year, but the liabilities were increased by £44,673, 
due almost entirely to a bank loan to defray the cost 
of the new refreshment rooms. On aocount of tiie 
tenure of the gardens, the value of buildings erected 
the society can not be included in the asests. The 
income was £7,000 and the expenditme te 

than in 192B. Bent, rates, income-tax an4 ilkauribca 
eost over £6,000, provisions for the nnl Tn al s £15^600;^ 
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Bdtittifio wodc, including the library and the cost of 
publioations, cost nearly £10,000. The admission fees 
and subscriptions of fellows amounted to over £24,- 
000, the income from gate-money was nearly £66,000, 
from the aquarium over £16,000, and the refreshment- 
room profits were nearly £17,500. 

The pathologist reports that there was a notable de¬ 
crease in the incidence of tuberculosis in mammals 
and birds since the construction of the new Monkey 
House and the Bird House. It is noted that, although 
special attention was given to cases of disease among 
parrots, there was no case of psittacosis during the 
year and no outbreak of epizootic disease in any of 
the aviaries. On tlic other hand, an acute and rapidly 
fatal outbreak of enteritis, peculiar to Felidae and 
known os “cat distemper,” occurred during August 
and September. 

Considering the limited aocommodation, there was 
a good deal of breeding. Three lions, six wolves, live 
foxes, a baboon, a yak, an American bison, a moun¬ 
tain zebra, a Bactrian camel, a Mongolian wild horse, 
a kiong, five deer, five antelopes, seven moufion, seven 
thar, five Barbary sheep, three ibex, a beaver, a fruit- 
bat, as well as many smaller mammals, were bred and 
reared. The experimental breeding of budgerigars 
was continued, and 229 were bred and roared, includ¬ 
ing 86 of the blue and nine of the cobalt varieties. A 
large number of pheasants and some wild turkeys and 
geese were bred on the society's estate at Whipsnade. 

ASSIGNMENT OF PATENT RIGHTS TO THE 
ST. LOUIS UNIVERSITY SCHOOL 
OF MEDICINE 

Thb announcement by Dr. E. A. Doisy at the thir¬ 
teenth annual Physiological Congress in August, 1929, 
of the isolation of a follicular hormone has given rise 
to so many personal problems for Dr. Doisy and so 
many administrative problems for St. Louis Univer¬ 
sity that effective measures had to be devised for 
dealing with them. Quack remedies of various kinds 
have quoted their potencies in Allon-Doisy rat units 
and have used the discovery of the “sex remedy” in 
various entirely unjustifiable advertising appeals. In 
at least one case, the univereity was forced either to 
enter a disclaimer or to protect its good name by still 
more stringent measures. In the interest of public 
health, ethical advertising and recognized standards 
in pharmaceutical manufacture, the president of St. 
Louis University has created a committee to be known 
a* the Committee on Grants for Research, composed 
of the dean of the School of Medicine, the associate 
dean and the professor of biochemistry, to deal with 
full power with the various questions arising out of 
tile flitnation. 

"Ob Pebmiary 7, Dr. Doisy and his coworkers, 


Clement D. Veler and Sidney A. Thayer, had as¬ 
signed to St. Louis University any patent rights 
which may be thought wise to secure in order that the 
difficulties just enumerated might be properly met. 
The terms of the donation provide that the eventual 
income, if any, is to be used entirely for the prosecu¬ 
tion of research in the School of Medicine; any funds 
accruing are to be administered as the other funds of 
the School of Medicine subject to the general financial 
policies of the university. 

The president of the university, in accepting this 
donation, committed to the newly established Commit¬ 
tee on Grants for Research the administration of 
all contractual or other relationships which may arise 
within the university or out of it from the newly iso¬ 
lated product. He further empowered the committee, 
subject to the general imiversity administration, to 
allot its income in accordance with the wishes of the 
donors and to administer a testing laboratory for en¬ 
suring a uniform and a dependable product. 

The Council on Chemistry and Pharmacy of the 
American Medical Association recognized Dr. Doisy’s 
right to name the newly isolated compound and has 
approved of the name “Theelin” for this follicular 
homone. The Committee on Grants for Research 
has completed arrangements with a reputable com¬ 
mercial house manufacturing biological products. By 
the terms of the agreement, provision is made that all 
developments in the preparation of “Theelin,” its 
clinical applications and the discovery of its proper¬ 
ties must be shared alike by the univei’sity, on the one 
hand, and the licensee or licensees under the patent 
rights, on the other. In effect, therefore, cooperative 
research by all those interested in the manufacture 
and sale of the product is assured. 

The one manufacturing company which has thus far 
been licensed will enjoy the exclusive right in the 
United States for the manufacture and sale for eight¬ 
een months. After that period, however, the patent 
rights are not restricted and other firms may bo given 
license to manufacture and distribute under the same 
restrictions under which the first licensee is oper¬ 
ating. The fullest liberty of publication is assured 
by the terras of the agreement. Moreover, all licensees 
will be required to submit their products to the testing 
laboratory of the university. It is the intention of 
the university to publish the various documents in re¬ 
gard to these arrangements in a special bulletin. 

THE PLACEMENT SERVICE OF THE FED¬ 
ERATION OF AMERICAN SOCIETIES 
FOR EXPERIMENTAL BIOLOGY 

Bomb ten years ago the Federation of American 
Societies for Experimental Biology, comprising the 
Ammdcan Physiological Society, the Bioohefiucal Bo- 
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the Pharmacological Society and the Society 
of Experimental Pathology, established a Placement 
Service, the function of which was to act as a medium 
of oommunieation between those seeking positions in 
the above named sciences and institutions having 
vacancies in these departments. Previous to the 
establishment of this ‘‘Service^* it was exceedingly 
difficult, for the young men especially, to make a 
change in location. In the first place they were just 
beginning their training, had perhaps taken their 
doctor’s degree, but naturally they were not likely 
to hear of vacancies in other institutions. On the 
side of the universities it may be said that they often 
had vacancies, but they had difficulty in getting in 
touch with those who might be considered for an ap¬ 
pointment. It was to remedy this situation tliat the 
service was established about ten years ago. During 
these intervening years it has been functioning in a 
quiet way, but with the wider knowledge of ils exis¬ 
tence its activities have increased considerably during 
the past three or four years. 

At the present time, in addition to those who have 
already been placed, there are enrolled this year the 
names of forty who are desirous of a change of 
location. It is interesting to note the distribution of 
these forty among the various preolinical sciences. 


There are registered 

Physiologists . 14 

Biochemists . 20 

Pharmacologists .. 5 

Pathologist . 1 


These figures represent what may bo called a typical 
distribution of the total registration as it has ap¬ 
peared for the post few years. The number of insti¬ 
tutions represented on the active list at the present 
time is twenty-six. Twelve of these are inquiring 
for physiologists and ten for pharmacologists. It 
will be seen from these figures that the service is ap¬ 
parently filling a real need. It would be desirable, 
however, if more institutions would avail themselves 
of its help. It does little good for individuals to re¬ 
port that they are eligible for positions if institutions 
will not also report their vacancies. The peg is of 
little value unless there is a hole to fit it into. 

It should be understood that the help of the service 
is open to non-members of the federation as well as 
to members and that there is no fee whatsoever 
charged for any help it may render. The executive 
officer of the Placement Service is Dr. C. W. Ed¬ 
munds, Department of Pharmacology, University of 
Michigan, Ann Arbor, Michigan. 

RADIO TALKS 

Thb liational Broadcasting Company and the Press 
Service of the American Association are cooperating 
in a senes of radio talks os scientific subjects which 


will be given over the National Broadcasting Cont^ 
pany's network of stations covering the entire country. 

These talks are offered under the auspioes of a spe¬ 
cial board of sponsors, of which the membership is as 
follows: Dr. Robert A. Millikan, director of the Nor> 
man Bridge Laboratory, Pasadena, Californio, pres¬ 
ident of the association; Dr. Henry Fairfield Osborn, 
president of the American Mnseum of Natural His¬ 
tory, New York; Professor J. McKeen Cattell, editor 
of SoiANCE and The Scientific Monthly; Dr. Lei and 
O. Howard, principal entomologist, Bureau of Ento- 
mology, U. S. Department of Agriculture; Dr. John 
C. Merriam, president of the Carnegie Institution of 
Washington; Dr. Vernon Kellogg, secretary of the 
National Research Council, Washington, and Pro¬ 
fessor Harlow Shapley, director of the Harvard Col¬ 
lege Observatory. 

These talks will be given by our leading scientific 
men and by visiting scientific men of international 
prominence. Each talk will be timely, and will in¬ 
clude information of real news value. It is expected 
that many fundamental discoveries in all fields of 
science will first be announced to the public in this 

Austin H. Clabk, 
Director, Press Service 

THE JOSIAH MACY JUNIOR FOUNDATION 

The Josiah Macy Junior Foundation for prevent¬ 
ing and curing disease and relieving human Buffering 
has been established through a gift of $60,000,000 
by Mrs. Waiter Graeme Ladd, of Far Hills, N, J. 
The foundation was incorporated on April 23 in 
Albany, with Dave Hennen Morris chairman of the 
board. 

The foundation is a monument to the memory of 
Mrs, Ladd’s father, who died in New York in 1876, 
He was president of the Devoe Manufacturing Com¬ 
pany, 

Dr. Ludwig East, since 1006 professor of clinical 
medicine at the New York Post-Graduate Medical 
School, has been elected president of the foundation. 
He reports that the trustees intend to start work im¬ 
mediately on an outline of their course of action. 

It is understood that the foundation will not limit 
its work to any particular field, but that it will prob¬ 
ably lean most strongly toward development of 
methods to relieve the sxiffering of the mentally dis¬ 
ordered. 

In the letter accompanying her gift Mrs. Ladd 
said in part; 

It is my desire that the foundation in the use of this 
gift should concentrate on a few problems tather tium 
fapp<wt many undertakings, and that it shcmld 
devote its interest to fnadwnental aapeeta of bsidtli» sf 
sickness and of methods the nUef of shtfearlut. 

To' ^eee ends the foundatiaa might give pcetes^ 
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tikft UM 0 f tJilff fud to Integratiag fcmetloiM in znedieal 
MdoneM and medical education, for which there Beems to 
be particular need in onr age of apeeialiaation and tech¬ 
nical oomplezitieB. 

At the first meeting^ of the directors, held on April 
22, the officers were elected as follows; Joaiah Noel 
Maey, secretary of the board, a nephew of Mrs. Ladd 
and son of the late V. Everit Macy; Valentine PI 
Macy, Jr,, treasurer, brother of Joaiah Noel Macy. 
The executive committee consists of the president, 
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the dieinnan of the board, Dr. James F. McKemon, 
the Bev. Samuel Trezler, Frederick J. Fanlke. MarL 
borough Churchill, Lieutenant-Colonel U.S.A., retired, 
is executive socretaiy. The temporary offices are at 
505 Park Avenue. Other members of the board are 
the Rev. Harry Emerson Fosdick, Chester H. Al¬ 
drich, J. Macy Willetts, Lawrence Morris, Professor 
John Dewey, Dr. Nellis B. P'oster, Hamilton Had¬ 
ley, Dr. Stewart Paton, of the Johns Hopkins Uni¬ 
versity. 
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SCIENTIFIC NOTES AND NEWS 


A UKsaiOK has been received from Sir William 
Bragg, of the Royal Institution of London, accepting 
an invitation to attend the Ithaca meeting of the 
American Physical Society from June 19 to 21, and 
annoonoing the title of a paper for the meeting on 
'^Faraday’s Diary.” The subject is a peculiarly ap¬ 
propriate one at this time, since Faraday's famous 
experimental researches in electricity, which formed 
the foundation upon which all modem electrical de¬ 
velopments rest, were begun—at the Royal Institu¬ 
tion—almost exactly one hundred years ago. 

Pbofbssob G. H. Paekfb, of Harvard University, 
is on his way to the University of Cambridge, En¬ 
gland, where he will lecture during May. He will 
spend June and July visiting zoological laboratories 
in Europe and will return to America early in Au¬ 
gust 

At the annual dinner of the National Institute of 
Social Sciences at the Hotel Roosevelt, New York 
City, on May 8, gold medals of the institute will be 
presented to Dr. George Richards Minot, professor 
of clinical medicine in the Harvard Medical School; 
to Anna Billings Gallup, curator-in-chief of the Chil¬ 
dren's Museum, Brooklyn, N. Y.; to William Lyon 
Phelps, professor of English language and literature, 
Tale University, and to Mr. Nathan Strauss, Now 
York City. The presentations will be made by Dr. 
Michael I, Pupin, Dr. William B. Castle, Dr. C. 
Stuart Gager and Dr. Lee K. Frankel. 

The Faraday Modal was presented to Sir Ernest 
Rutherford at a meeting of the Institution of Elec- 
trieal Engineers on May 1. The presentation pre¬ 
ceded the twenty-first Kelvin lecture, delivered by 
Mt. R, H. Fowlw, on "Some Recent Advances in the 
Blfxitron Theory of Metals.” 

It is aimonnoed in Nature that Dr. A, T. Doodson, 
aaoociate director of the Liverpool Observatory and 
Tidal Institute, bae been awarded a prise of £150 of- 
&C Jtoyai Sodidy Arts in 1929, under 


the Thomas Gray Memorial Trust, for an improve¬ 
ment in the science or practice of navigation, for his 
work on the analysis and prediction of tidal curreiita. 

The annual dinner of the New York Alumni Asso¬ 
ciation of the Johns Hopkins University was given 
on April 22 in New York City with Dr. Joseph S. 
Ames, president of the university, as the guest of 
honor. 

Db. Fbedexuo W. SiMONPS completed in February 
forty years of continuous service in the department 
of geology of the University of Texas, where he be¬ 
came associate professor in 1890. 

The honorary doctorate of science was conferred 
on April 17 at the annual class-day exercises of the 
Michigan College of Mining and Technology on Cor¬ 
nelius Francis Kelley, of New York City, president 
of the Anaconda Copper Mining Company; James 
MacNaughton, of Calumet, president and general 
manager of the Calumet & Hecla Consolidated Cop¬ 
per Company, a former member of the board of 
control of the Michigan College of Mining and Tech¬ 
nology, and on William Kelly, of Iron Mountain, 
mining engineer, for many years chairman of the 
board. 

St. Andrews University will, at the graduation 
ceremonial on June 27, confer the doctorate of laws 
on Dr. Owen Willans Richardson, Yarrow research 
professor of the Royal Society and professor of 
physics in the University of Loudon. 

TttB doctorate of science will be conferred in June 
by the University of Durham on Dr. Frederick 
George Donnan, professor of inorganic and physical 
cbwaistry in King's College, London, 

Db, EIarl M. Dallknbaoh, of Cornell University, 
has been appointed visiting professor in psychology 
at Columbia Univ«irsity for the year 1930-31. 

Trb following appointments have been ounoanced 
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at Iowa State College: J. W. Woodrow, professor of 
physics at Iowa State CoUoge, head of the department 
of physics; Frank C. Vilbrandt, professor of chem* 
ical engineering at the University of North Carolina, 
professor of chemical engineering; Pearl P. Sanson, 
of Yale University, associate professor of foods and 
nutrition, and William B. Series, of the University of 
Wisconsin, assistant professor of dairy industry. 

Dtt. C, C. Bunch, associate professor of research 
otology in the Johns Hopkins Medical School, was 
recently appointed professor and head of applied 
physics of otology in the Medical School of Wash¬ 
ington University, St. Louis. The appointment be¬ 
comes effective on July 1. 

The following appointments in the department of 
zoology at the State University of Iowa have been 
made, effective on September 1. Dr. 11. W. Beams, 
of the University of Virginia, assistant professor; 
Dr. H. Wright, of the University of Indiana, and 
Dr. G. Marsh, of the University of Texas, associates. 

The council of the Geological Society of America 
has voted to hold the next annual meeting in Toronto, 
from December 29 to 31. The following preliminary 
announcement is made of nominations for officers for 
1931: Presidentf Alfred C. Lane; Vice-presidentSf 
Thomas L, Walker; Henry B. Kummel; Edgar R. 
Comings (from the Paleontological Society); Alex¬ 
ander H. Phillips (from the Mincralogical Society); 
Secretary, Charles P. Berkey; Treasurer, Edward B. 
Mathews; Editor, Joseph Stanley-Brown; Councilors 
1931-1933, Sidney Powers, Donnol F. Hewett; Repre¬ 
sentative to the National Research Council, E. H. 
Sellards. The Paleontological Society and the Min- 
eralogical Society of America will hold meetings at 
the same time. 

Oeficers of the Michigan Academy of Science, 
Arts and Letters have been elected as follows: Dr. 
Eugene S. McCartney, editor of scholarly publica¬ 
tions of the graduate school of the University of 
Michigan, president; Profeasor A. M. Chickering, of 
Albion College, vice-president, and Professor Leigh 
J. Young, secretary. 

At the annual general meeting of the Physical So¬ 
ciety, London, held on March 28, the following officers 
were elected for the year 1930-31; President, Pro¬ 
fessor A. S. Eddington; Secretaries, Dr. Ezer Grif¬ 
fiths and Dr. Allan Ferguson; Foreign secretary, Pro¬ 
fessor 0. W. Richardson; Treasttrer, Mr. R. S. Whip¬ 
ple ; Librarian, Mr. J. H. Biinkworth. 

The Ray Society, London, which met on March 21, 
elected the following officers; Professor W. C. McIn¬ 
tosh was reelected president, Sir Sidney F. Harmer 
treasurer, and Dr. W, T. Caiman, secretary. Sir 


David Prain was elected a we^president and Canon 
Bullock-Webster and Mr. C. H. Oakden new mem¬ 
bers of the counoO. 

Ma. S. M. Kintner, director of the Westinghouse 
Research Laboratory, has been made assistant vice- 
president of the company. 

Eugene C. Suuuivan, president of the Corning 
Glass Works, New York, has asked to bo relieved of 
the presidency after service in that capacity since 
July, 1928. Upon his resignation he was elected vice- 
chairman of the board and will continue to be actively 
concerned in the policy of the company, particularly 
in research work. 

Dr. j. j. Dub RETT, who recently resigned his posi¬ 
tion as chief of drug control of the Food and Drug 
Administration of the U. S. Department of Agricul¬ 
ture, returned to his former position on April 28. 
Dr. Durrett resigned to become state health officer of 
Alabama, and it was announced that Dr. F. J. Cullen 
would succeed him. It was later learned that Dr. 
Durrett upon reaching Alabama found the situation 
there unsatisfactory and on the initiative of Dr. Cul¬ 
len his former position was offered to him. 

The Medical Fellovrsbip Board of the National Re¬ 
search Council, of which Dr. G. Carl Huber, dean of 
the Graduate School, University of Michigan, is the 
chairman, met on March 29 and made the following 
appointments for the year 1930-1931: Reappoint- 
ments: Eric G. Ball, Edwin Marshall Deery, Milton 
G Levy, Ava J. McAmis, Leone MoGr^or, Charles 
Midk) and Bruce Webster. New appointments: 
James Bordlcy, III, Alexander Brunschwig, Jay 
Congor Davis, Norman E. Freeman, Wendell D, 
Gingrich, Minnie B. K. Harris, Richard W. Jackson, 
Carl E. Johnson, William B. Kountz, Salvatore P. 
Lucia, Margaret E. MacKay, H. Houston Merritt, 
Luther W. Oehlbeck, Robert A. Phillips, Charies B. 
Snelling, Tennis Vergeer, Frank H. Wiley and Alex¬ 
ander Zeissig. The next meeting of the Medical 
Fellowship Board will be held on October 4^ and ap¬ 
plications to receive consideration at that time should 
be filed on or before August 16. 

Dbs. E. D. Merrill, A. B. Stout, J. H. Barnhart, 
H. A. Gleason, and B. 0. Dodge have been delegated 
to represent The New York Botanical Garden at the 
Fifth International Botanical Congress, to be held in 
Cambridge, England, from August 16 to 23. Dr. 
Merrill is a vice-president of the congress and, with 
Director-Emeritus Britton, is also one of the vice- 
presidents of the section on taxonomy and nomendlar 
ture. Drs. Merrill, Stout, Gleason and Dodge wiU 
present papers. Dr. Barnhart is one of the four 
American representatives on the international ad ish 
term committee on the nomenclature of plahti^ 
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Da. CkabiaAS H. Hbrtt delivered the annual lec¬ 
ture to the Sigma Xi Club of the University of Ala¬ 
bama on April 12, on '^Chemistry and the South.” 

A THIRD meeting of the group of physics students 
from the colleges in the vicinity of Philadelphia was 
held in the hall of the Franklin Institute on April 14. 
The meeting was addressed by Mr. MorrLs E. Leeds, 
of Leeds and Northrop, who spoke on “Physics and 
the Making of Scientifle luHtruments,” and by Pro¬ 
fessor Arthur H. Compton, of the University of Chi¬ 
cago, who spoke on “Physics and Research.” 

Dr. Lafayette B. Mendel, Sterling professor of 
physiological chemistry in Yale University, gave an 
address on “Nutrition and Growth” at the annual 
conference of the American Society of Orthodontists 
in Nashville, Tennessee, on April 10. He also spoke 
to the students of the Vanderbilt University Medical 
School on the following day. 

The scientific symposium lectures, given each 
spring under the auspices of the Buffalo Society of 
Natural Sciences, Canisius CoUoge and the University 
of Buffalo, will be delivered on May 6, 7 and 8, by 
Dr. Charles E. St. John, of the staff of the Mount 
Wilson Observatory. The subjects of the lectures 
aw: “Exploring the Sun’s Atmosphere,” “The Nat¬ 
ural Constitution and Extent of the Universe” and 
“The Observational Status of the Einstein Theory.” 

Tub fifteenth Guthrie Lecture of the Physical So¬ 
ciety, London, was given at the Imperial College of 
Science, South Kensington, on April 11, by Pro¬ 
fessor P. Debye, of the University of Leipzig, who 
spoke on “The Scattering of X-rays in Gases in Re¬ 
lation to Molecular Structure.” 

Dr. J, Arthur Harris, professor of botany and 
head of the department of botany in the University 
of 24innesota since 1924, and from 1907 to 1924 bo¬ 
tanical investigator at the Station for Experimental 
Evolution of the Carnegie Institution of Washington, 
died on April 24. Dr. Harris was in his fiftieth year. 

The eighth International Congress of Photography 
will be held in 1931 in Dresden. It will convene on 
Tuesday, July 28, and adjourn the following Satur¬ 
day, August 1. 

The seventh annual meeting of the Alabama Acad¬ 
emy of Science was held at the Alabama Polytechnic 
Institute April 18 and 19, in the new Ross Chemical 
Laboratory. 

The joint meeting of the Eastern Section of the 
Seismologioal Society of America and the Section of 
Sfiiamology of the American Geophysical Union will 
he held at the Bureau of Standards on May 5 and at 
^Gtooxgsetpwu University on May 6. 


The University of Virginia announces the estab¬ 
lishment of a summer biological station at Mountain 
Lake, Virginia. The station is on the shore of a 
natural lake which covers an area of approximately 
250 acres, with an average depth of 60 feet. The 
lake is 4,000 feet above sea-level and is surrounded 
by mountains which rise several hundred feet high. 
The average temperature during the summer months 
is approximately 70®. In the first year seven differ¬ 
ent graduate courses will be given, three in botany 
and four in zoology. The first term is from June 23 
to July 26, the second term from July 28 to Au¬ 
gust 29. 

The seventeenth field conference sponsored by the 
Oklahoma Geological Survey was conducted in South¬ 
western Kansas and Northwestern Oklahoma from 
April 10 to 13. The leaders were Chas. N, Gould, 
director of the survey, and H. L. Griley, a petroleum 
geologist. The problem was ibe study of the Per¬ 
mian red beds of that region. Visits were made to 
nine type localities of the Permian in Southwestern 
Kansas, first described by F. W. Cragin nearly forty 
years ago. These beds were traced southward for 
more than one hundred miles into Oklahoma, and 
studies were made of the changes in stratigraphy and 
lithology in that distance. The general conclusion 
arrived at in this area was that individual beds in the 
Permian are not continuous over wide ureas, but that 
in almost all cases the beds are more or less lenticular. 
Eighty-two men were in the party. Discussions took 
place both in the field and at the night sessions. 

The American Mathematical Monthly reports that 
under the auspices of the Edinburgh Mathematical 
Society a Mathematical Colloquium will be held in 
St. Andrews, Scotland, from July 19 to 30. The 
following courses of lectures have been arranged: 
“Rational Curves and Surfaces,” by H. F. Baker; 
“Arithmetical Properties of Curves and Surfaces,” 
by H. W. Riclimoiid; “The Wave Mechanics,” by 
C. G. Darwin; “Elementary Mathematics from the 
Higher Standpoint,” by H. W. Turnbull; “Recent 
Developments in Symmetric Functions, Determi¬ 
nants and Algebraic Equations,” by A. C. Aitken; 
“Theory of Functions,” probably by Professor G. H. 
Hardy; informal talks by Professor E. T. Whittaker 
and others with discussions on the lecture courses. 

The Royal Googruphioal Society will celebrate its 
centenary in October this year. According to Nature 
and the provisional program recently issued, the oole- 
brationa will begin on October 21, with the opening 
of the society’s new lectuire hall and other new build¬ 
ings at Kensington Gore by the king or one of the 
royal princes appointed by him. Other events will 
indude addresses on the history of the society, on the 
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bifltary of explofration during the last century and on 
certain other aspects of geography. There will be a 
reception on October 22 and a centenary dinner on 
October 23. 

The London Times reports that on the eve of the 
departure of Professor Nicholas Roerich, the Russian 
painter and archeidogist, for Central Asia it was 
announced that there had been founded a Himalayan 
Research Institute, or Roerich Museum, with head¬ 
quarters in the Kulu Valley, Western Himalaya. The 


institute, which win eooperate with the AnmiMm 
Archeological Institute, ia an outgrowth of five 
years’ work in Central Asia of the expedition led by 
Professor Roerich. Among its honorary advisers are 
Dr. Ralph V. D. Magoffin, president of the Aroheo* 
logical Institute, Mr. Roy Chapman Andrews, Pro¬ 
fessors R. A. Millikan, Albert A. Miohelaon and Alex¬ 
ander Klemin, Professor Jacques Baoot, of Paris, Sir 
Jagadis Bose, Dr. Sven Hedin, Professor Albert £in^ 
stein and Professor A. Qeofird de la Pradelle; 


DISCUSSION 


A PLEA FOR SANITY IN NOMENCLATURE 

The botanists of six continents are again preparing 
for another spasmodic effort to settle for all time their 
troubles with nomenclature. Preliminary discussions 
have been held, recommendations of all sorts made, 
committees appointed, excitement raised until the 
safety-valve is about ready to function, and next 
August all will he settled. 

But will it? If history repeats itself, the trouble 
will bo just as great five years from now as at pres¬ 
ent. Several codejsi of nomenclature have already 
been devised, beginning, if I am not mistaken, with 
that of Paris, in 1867, and all of them have beeu in¬ 
tended to produce stability in nomenclature. Instead 
of stability, every code lias caused the change of 
many names and has induced stability only for those 
species about which there was no question in the first 
place. Botanists were content for a century with the 
good old name Sassafras officinale for our well-known 
sassafras, but the American Code compelled changing 
it to Sassafras Sassafras^ and the latest, or Interna¬ 
tional Code, turns it again into Sassafras variifolium. 
The red oak was known universally for more than a 
century as Cwercus rubra; now that name is applied 
to a different species of oak and we are asked to call 
the red oak Querem amerioana. Is that stabilityT 
No, it is merely legalized confusion. When one reads 
now about Quercus rubra he has no idea except from 
the context whether the southern Spanish oak or the 
northern red oak is meant. Codes of nomenclature 
have simply failed to give stability, and there is no 
prospect that any future code will be more successful 
in its aim. 

The leading feature of every code is and has been 
priority. The oldest name shall be used, and the 
code merely decides how priority shall be judged, in¬ 
terpreted and applied in any specific case. In the 
last analysis, however, an adherence to the oldest 
name is not necessarily what we want; stability is the 
one desideratum, whether the accepted name is old or 
relatively new. Priority has been adopted as a means 
toward stability, but it has not given us the desired 
result. Under a rule of priority not one well-known 


specific name is safe against the possible discovery 
of an older one, except the names in the first edition 
of the "Species Plantarum,” and even there we may 
find that we have applied Linnaeus’s names wrongly, 
as was the case with the red oak, and feel compelled 
to displace them. 

A scientific name consists of two parts, neither of 
which alone is the name of the plant. Yet we are 
required by all contemporary codes to bring together 
isolated halves of names and to construct new com¬ 
binations which are to be valid, even though long 
antedated by other perfectly good names. It is un¬ 
doubtedly proper, in combining two genera for 
taxonomic (not nomenclatural) reasons to bring the 
specific name into the genus, on the principle that 
half a loaf is better than none, but the displacement 
of an established name for this reason is folly, 
"Hold fast that which i$ good,” as the apostle said, 
Yet the botanists of the world enthusiastically dis¬ 
carded the old Kew rule of considering only speoifle 
names proposed within the genus, which would have 
done away with all nomenclatural transfers and 
double citations, just as they also refused to accept 
the so-called Berlin rule that names not used for fifty 
years should have no nomenclatural standing. There 
are two principles, either of which would have tended 
toward stability, which botanists rejected. It ap¬ 
pears sometimes that botanists do not want stability I 

One of the greatest sources of confusion in 
is caused by segregation of genera. Separation of a 
genus into smaller genera implies, naturally, that the 
segregator knows just what a genus is. On the con- 
trary, it proves that a genus is not a biological entity, 
but merely a group of species, and that the prevailing 
fashion tends toward smaller genera, just as the pre¬ 
vailing fashion in dress, at least until this year, tended 
toward smaller skirts. But think of the trouble 
caused to the users of botaniool literature by the 
segregation of many well-known genera! It is hard 
enough for the taxonomist to keep even with the so* 
called progress, and it must be impossible for the 
forester, the horticulturist, the pathi^U^iat and otheni 
who use plant names instiUd of merely playhig 
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If rttlw are to be adopted, aad in this Uw- 
trtafcing age it Beams impossible to avoid them, we 
ahoold have a list, not merely of names to be con- 
served, but also of generio oouoepta to be conserved, 
so that such well-known economic genera as PiniLs, 
for example, should not he segregated. 

The Vienna Code has one good point (or bad point, 
if you prefer) of giving a long list of genera con- 
eervanda, names which aliall be used in spite of the 
existence of other prior names for the same genera. 
That is a step forward toward stability, and the list 
should be greatly extended and an additional list of 
species cor^ervandae added to it, but it has the weak¬ 
ness of not stating for what the names should be 
conserved. 1 know one such genus of six hundrmi 
species which must bo so conserved; unfortunately 
the name rightly belongs to another genus of about 
forty species, so that the entire six hundred should, 
under the rules, get a new generic name. Don’t be 
alarmed, brother botanist, I shall never make these 
six hundred new combinations, and I believe that any 
one who does should be shot without waiting for sun¬ 
rise. In fact, 1 have suggested a standard species for 
this genua (privately, so that no name-maker’s atten¬ 
tion will be called to the wonderful possibility) which, 
if the principle of standard species is adopted, will 
conserve the name in its present usage. 

All systems of rules call for priority in the choice 
of specific names, and if I find a long-forgotten or 
never-used name in some obscure book, 1 am supposed 
to drag it out, dust it off and introduce it to the long- 
suffering botanical public. If we are going to have 
rules, why not have also a list of conserved publica¬ 
tions to serve as the sole basis of available names ^ 
The only real hardship entailed by such a system 
would be that some botanists would be barred from 
their favorite indoor sport. 

Another interesting point is the use of Latin in de- 
flcribiug species, as required by the International 
Code. Most botanists wish to publish their knowledge 
and make it available to the world at large and accord¬ 
ingly choose a language which will be intelligible to 
many readers. So the Czechs and Poles almost al¬ 
ways publish articles of extranational importance 
in another language and the Russians generally add 
a z£smn4 in French or German. There is a suspicion 
extant, however, that the taxonomists of one country, 
which shall be nameless here, wish a monopoly of the 
knowledge of their own flora, and will begin publica¬ 
tion of new species in their own language unless de¬ 
terred by rules. Maybe we had better insist, after all, 
on the use of Latin for speoifio diagnoses. 

Laws are generaUy of no avail unless the law¬ 
making body haa the power to enforce them. A weak- 
neaa of all codes of nomenclature has been the lack 
^ poiw. As an example, nearly ten ^ousand 
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new names have been published without Latin diag¬ 
noses since the promulgation of the Vienna Code* 
One eminent botanist once told me that he could 
enforce on the botanical public any code of names 
he wished, if he could publish a better flora than any 
other then available. 

All these points go to show the weakness of 
nomencUtural rules in securing stability of names. 
Why then have any niles at allf Instead of a com¬ 
plicated code, always subject to change, always sub¬ 
ject to disregard in one or more provisions by some 
botanists, always subject to differences of interpre¬ 
tation, let each botanist adopt the following prin¬ 
ciples (not rules) for his own work and follow them 
conscientiously, and stability of nomenclature will 
be as nearly assured as it ever can be: first, I shall 
not reintroduce, or insist on the use of, forgotten or 
nearly forgotten names; and second, I shall not 
change the scope of any group of plants unless I 
firmly believe that I am actually adding to our knowl¬ 
edge of plants thereby. 

H. A. Glkasok 

New Yoek Botanical Garden 

TEST OF THE WEGENER HYPOTHESIS BY 

MEANS OF GEODETIC DATA IN INDIA 

In Vol. Ill of the Geodetic Report of the Survey 
of India for 1927 (published in 1929), are data which 
are of interest in connection with the Wegener 
hypothesis. Under the heading ‘‘International Longi¬ 
tude Project” is given a somewhat detailed accoimt 
of the work done at Dehra Dun in 1926 in connection 
with the world longitude campaign. The statement is 
made that “the mean of these gives the final value 
of the arc Dehra Dun—Greenwich to be 5^ 12“ ll."794. 

. . . The above figure may be compared with the old 
value of 5** 12“ ll.*770, derived from the Indo-Euro¬ 
pean telegraphic arc of 1894-96.” 

Under the heading “Computations and Publication 
of Data” is a statement regarding the variation of 
latitude which reads as follows: 

As a result of an enquiry from Professor Wegener, 
the values of aatronomical latitudes, found at stations 
In India at which obsorvations had been taken at more 
than one time, separated by considerable periods, were 
scrutinised to see whether they afforded any evidence of 
earth movement. The results are given in Table 2. 
They have not been cleared of polar variation. 

A table showing the variation of latitude at a num¬ 
ber of old stations is then given, after which occurs 
the following statement: 

Five sets of observations, at Mnssoorie, Sangatpur, 
Ham&sa and Eundgol, cover intervals of leas than a 
year each, In spite of which they show changes not much 
smaller than those of the others. Of the remidning sta- 
tiahs, four out of five show increases in latitude between 
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1800 and 1870, and three out of six show increaaea 
between 1870 and 1927, The changes at Goglpatri and 
Poshkar, which are situated 15 miles apart, are directly 
contradictory. It can only be concluded that all the 
changes may be attributed to errors of observation or of 
star place, and that there is no evidence of continental 
drift. Nor, on the other hand, is there any disproof of 
the existence of a drift of the order of fifty feet per 
century. 

The latitude and longitude data for India indicate 
very clearly that there is no rapid movement of that 
country in a north and south or an east and west 
direction. There is no possible way to tell whether 
or not there is a very slow drift. It will take another 
century or more, with repeated astronomical determi¬ 
nations of latitude and longitude, to get any clear 
idea as to the stability or instability of the Indian 
region. It is interesting, however, to have the valu¬ 
able evidence contained in the report from India. 

William Bowie 

U. S. Coast and Gkodbtio Surviy 

ANTAGONISM BETWEEN ZOOPHARMACOL¬ 
OGY AND PHYTOPHARMACOLOGY 

Db. David I. Macht has presented an interesting 
revierw of cases of the dissimilarity between the 
Eootozic and the phytotoxic action of various alka¬ 
loids and toxins.^ To quote from bis article: 

It has been the experience . . . that poisons produced 
by plants, or phytogenic poisons, are more toxic for 
animals than for plants, while poisons elaborated or 
produced by animals, or zoogenic poisons, are commonly 
much -more toxic for living plant protoplasm than for 
living animal tissues. 

It would be possible to extend this idea of an 
antagonism between animals and plants to the sub¬ 
ject of diseasijs and their treatment. If we consider 
the bacterial diseases of animals as diseases in which 
a plant (the bacterium) is infecting an animal host, 
we find that these diseases are, as a general rule, 
virulent. The infecting organism does not show any 
compatibility with tho host, and produces various 
liighly toxic substances (the bacterial toxins) which 
circulate in the blood stream and very rapidly bring 
the disease to a crisis from which the animal either 
dies or recovers. In the case of recovery, we find a 
very marked protective reaction on the part of the 
animal host, as indicated by the production of various 
immunological substances, the antitoxins, bacterio- 
lysins, agglutinins, opsonins, etc. The net result is 
either that the plant (bacterium) kills the animal, or 
that the animal kills the plant. . We have, therefore, 
in this case, no compatibility between the two forms, 
but instead a marked incompatibility. 

1 fiOMNOl, 71: 80&-806, March 21, 1980. 


When we consider the infestations of an auimal 
host with animal parasites, we have a markedly dif¬ 
ferent picture. The host and parasite live together 
without any marked protective or offensive action on 
the part of either. When death occurs in these con¬ 
ditions, it is a result of the gradual destructive action 
of the parasite on some particular tissue of the host. 
The tapeworm, the liver fluke, the malarial plos- 
modium, the trypanosome, the fllaria worm, the 
spirochete and the intestinal ameba may be taken as 
examples of this type of infesting organism. These 
organisms do not produce any great amount of toxins, 
and do not stimulate the host to form any great 
amount of protective substance. The host and para¬ 
site are seemingly quite compatible, and live together 
in what might be called a semi-symbiotic relationship, 
until gradually tho infesting organism produces 
enough organic damage to the host to interfere with 
normal function. These diseases ore, therefore, of a 
ohronie type as compared with the virulence of the 
bacterial diseases. 

This antagonism between animals and plants is 
reflected in the treatment of our diseases. If we wish 
to cure a bacterial disease we either let the patient 
prepare his own defensive substances (let the patient 
get well), or we make use of the same defensive 
substances prepared by another host (the antitoxins). 
Ordinarily, treatment and medication are valuable 
only in so far as they make for the physical welfare 
of the patient. If we wish to cure our infestations 
with an animal parasite, we must make use of various 
)lant extracts (quinine and emetine are examples), 
or resort to the preparation of synthetic chemothera¬ 
peutic agents. The patient is practically entirely 
powerless to cure the disease completely, although he 
may roach an equilibrium with the parasite, in which 
the disease is to all intents latent, but from which 
condition the disease may later flare up and the 
patient suffer a relapse. 

We may, therefore, entrust the treatment of bac¬ 
terial infections to the patient, the physician or the 
bacteriologist and immunologist, knowing that their 
efforts will be assisted by the natural antagonism 
between the host and the infecting organism. In the 
parasitic infestations, the host, the ph 3 rBieian and the 
parasitologist can do no more than describe the dis¬ 
ease. The cure of the disease must be sought for in 
the growing field of chemotherapy. 

Edwin H. Shaw, Jr, 

Bioohkmistrt Laboratory, 

Univeesity or South Dakota 

TEREDOLITHUS, A NEW COLLECTIVE 
GROUP NAME 

Quits a number of foBsU ship worms have bw 
desezibed under the generic lum Teredo. Mesri tidC 
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these uAtnes wexe based upon foasii woodborings or 
the lining of burrows and oecaaionaliy upon shells. 
These parts without the pallets unfortunately do not 
furnish eharaeters which are at present considered of 
prime importance in ship worm classification. 

Recent studies of the living species have demon¬ 
strated that ship worms, like other bivalve mollusks, 
have restricted ranges, and this knowledge will un¬ 
doubtedly be used by paleontologists in dealing with 
fossil species, which will result in the description of 
many new forms in the future. 

Since the classification of recent species is now 
quite well established it seems a pity to burden the 
rather limited group Teredo with the many specific 
means which no one can at present place in their 
proper genua. It is for that reason that I now sug¬ 
gest the collective name Teredolithua for the recep¬ 
tion of these generioally indeterminate species of 
ship worms. This name is not to be considered a 
genus in the accepted sense, but a convenient reposi¬ 
tory for such species as we find at present generically 
indeterminable. This name is to have no type, and 
therefore continue in use as long as generically inde¬ 
terminate ship worm species exist. 

The splendid precedent for a somewhat similar 
procedure was established by Dr. Stiles in 1907, when 
be created the name Agamofilaria for the reception of 
species of Filarids based upon larval forms which 
failed to furnish the characters for proper generic 
designation. This group name has served and is still 
serving a useful purpose as a more or less temporary 
resting-place for immature Filarids. 

Some of the American fossil ship worms which 
should be placed under Teredolithua are: Teredo 
calamus H. C. Lea, T. circula Aldrich, T. dendrotestes 
Brown and Pilsbry, T, emaceraia Whitfield, T. fistula 
H. C. Lea, Kuphua incrassata Gabb, Teredo mississip^ 
piensis Conrad, T. pugetensia White, T, simplex Lea, 
T* aubatriata Conrad, T, iournali Leym. and T. vir- 
giniayta Clark. 

Paul Baktsch 

U. S. National Museum 

DISCOVERY OF PHOSPHORUS FIXING 
COMPOUND IN THE SOIL 

Thb Louisiana Experiment Station has found an 
iron compound in southern soils which is responsible 
for the fixation of phosphorus. In the poorly drained 
soils the compound exists as conditions, ranging in 
sise from below the visibility of the naked eye to 
fine gravel. In the well-drained soils, the concretions 
are not eo much in evidence. 

The eonorotions usually consist of a series of 
snumer ones. They are black in color, and when wet 
^ talber soft. The structure is very open, and when 


the concretions are placed in water they emit a sing¬ 
ing noise due to escaping air. 

The physical structure of the concretionary mate^ 
rial is such that it forms a very reactive compound. 
It appears that the phosphorus in this compound 
occurs os a basic ferrous phosphate. Drainage ap¬ 
parently determines whether the basic ferric or basic 
ferrous phosphate occurs. 

The solubility of this phosphorus compound is 
exceedingly low, about .2 ppm. PO^ in a .002 N. 

SO^ acid solution. As the amount of PO^ varies in 
this basic compound it is likely that the solubility 
also varies. The effect of saturating this compound 
with PO^ on the solubility is being studied, as well 
as various other soil treatments. 

A. H. Meteu 

Louisiana State Univkebity 

THE BANANA IN EARLY BOOKS: FRUIT 
OR STEM? 

In a paper^ published recently I made the state¬ 
ment that the banana, as known to-day, existed in 
India before the Christian era, but further examina¬ 
tion of the evidence makes me less sure of that con¬ 
clusion. The earliest record, Megasthenes (303 B. C.), 
refers to a banana, but speaks only of the pseudo¬ 
stem as being eaten. The frescoes of Ajanta (400 
B. C. to A. D. 700) show unmistakable banana plants, 
but a careful examination has failed to diseover any 
pictures o£ the fruit, although the mango, lime, 
custard apple, aubergine and other fruits are clearly 
illustrated. It seems probable, therefore, that the 
stem and not the fruit of this banana was eaten. I 
had previously accepted Pliny’s interpretation of 
Theophrastus’ statements as probably referring to 
leaf, flower and fruit of a single plant but am now 
inclined to take a more literal translation. In that 
case only the second “Ertpov Sf ovtfivKKov . . , 
that refemng to the leaf, can positively be connected 
with the banana. Ibu Serabi says, “Musa. Abemesuai 
e calm 6 medio primi grad’ humidii i fine eius nutrit 
par,” and Ibu Siua, though using the name Musa, 
does not say whether the fruit or stem was eaten. 
It is not until with Garcia da Orta, of Goa, 

tha| I find the fruit of the banana definitely referred 
to as being eaten. I can not accept Rung’s* evidence 
of its existence in pre-Christian Egypt as convincing, 
for his inures may represent hands of bananas but 
look at least as much like bundles of faggots tied 
together. The evidence of its existence in America is 
even less convincing. It seems evident that the 
Physocaulid bananas, Musa Euaete, M. glauca, etc., 

^Philip B. White, **Studies on the Banana,” Zeit- 
aehrift f, ZellforacK «. tmk. AnaU, 7: 678-733, 1928. 

*^hard Bung, ”Die Bonanankultur, ” in J. Perthe’s 
”Qeog. AnstalV* Bonn, 1911. 
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were known in North Afrioa, Asia Minor, India and 
perhaps America at a very early period but that the 
Eumusae were unknown in these regions until a much 
later date than we had supposed. I should appreciate 
any references that I have missed and especially any 
prO'Christian records from the Malay Peninsula, 
Siam, Cochin China or the East Indies. 

Philip K White 

Boyck Thompson Institute 
roH Plant Bebeabch 

THE COLOR-BLINDNESS OF INDIANS 

The department of psychology of the Univei'sity 
of Denver has begun a preUminary study of color¬ 
blindness of Indians. In the spring of last year 
(1929) we tested .390 Indians of the southwest with 
the Ishihara test for color-blindness, and found seven 
red-green bliiid, but none definitely totally color blind. 
This is an incidence of not more than 2 per cent. 
Only one was a female. It is planned to visit nu¬ 


merous Indiana of the central far we4t and a dminiat a r 
the same test with the Nela test from the Johns 
Hopkins University during the spring and fall of 
this year so as to determine if the incidence of color¬ 
blindness among Indians is greater or lees than it is 
among whites. 

T. B. Garth 

Univkbgity or Denvee 

THE PRESIDENCY OF THE BRITISH 
ASSOCIATION 

Ik the extract on the. British Association from the 
London Times, reprinted in Sciekcb of April 4 (p. 
364), it is stated “if General Smuts becomes president 
of the London meeting (in 1931) he will be the first 
president elected from one of the Dominions.’^ It 
may be noted Sir William Dawson, of Montreal, was 
president at the 1886 meeting held at Birmingham. 

A. F. Huntke 

Toronto 


SCIENTIFIC BOOKS 


Methodik der toissenschafilichen Biologic, Edited by 
Tibor Pkterfi. VoI. 1, Allgcmeine Morphologic, 
xiv + 1426 pp., 1 ool. p]., 493 figs, in text. Vol. 2, 
Allgemeine Physiologic, x +1219 pp., 358 figs, in 
text. Berlin, Yerlag von Julius Springer. 1928. 
Price (bound), 198 marks. 

A PARTICTTLARLY illuminating iu.sight into the rate 
of progress in the biological sciences, a layout of their 
diversification and ramifications and a display of the 
dominant directions of biological developments can 
be observed in a comparison of the contents of 
Peterfi’s recent monographic encyclopedia of methods 
of scientific biology with any book in the fields of 
methods, say of fifty years ago. The very word 
biology in the last half ctjatury has itself acquired 
new and wider meanings and has established itself 
beyond displacement by the quibbles of botanists and 
zoologists, followers of disciplines diverted from their 
common interests by the artificial jurisdictions of 
herbarium and museum. There is really only one 
biological science, though many avenues approach it. 
Both the diversity and divergences of these avenues 
as well as the unity of the science of biology are re¬ 
vealed in this encyclopedia of biological metho<ls. 

As an index of the shift in emphasis and selection 
in biological work now current, possibly some what 
distorted by editorial guidance, one notes that the en¬ 
tire subjects of botanical and zoological collecting and 
of museum and herbarium technique are restricted to 
148 pages of the total of 2,644, which is less than 
the space devoted to the care of living plants and 
animals. There is less occasion for the inclusion of 
these subjects under “Allgomeine Physiologie,” 


No one person could possibly function as au ex¬ 
pert, and scarcely even as a critical compiler of 
methods ir so diversified a field. Hence Dr. Peterfi 
has associated with himself in this enterprise no less 
than forty-two other biological specialists, each of 
whom is responsible for one or more chapters in this 
work- 

The first volume deals with general morphology, 
but in a more restricted sense than the extremely com¬ 
prehensive "Handbuch” of Aberhalden which covers 
the entire field of the natural sciences. The aim has 
been rather to restrict the subject to, and to intensify 
the treatment of, those fields of tlie natural scienoea 
which are more or less distinctly morphological or 
which impinge thereon. The first volume is there¬ 
fore written for morphologists, botanical and zoologi¬ 
cal alike. It includes the basic methods of morphol¬ 
ogy, microscopy, the study of cells, tissues and of de¬ 
velopment. 

The volume opens with a 200-page introduction to 
the mathematical treatment of biological problems by 
Professor A. Walther, with abundant illustrations of 
the applications of formulas and graphs to specific 
biological data. Professor A- Kohler discusses the 
optics of the microscope and Dr. H. Zooher the ultra- 
microscope. 

The subject of general microtechnique is introduced 
by Fr. P. Vonwiller with articles on the use of direct 
illumination and on vital staining, by Dr, B. l^Uer 
on electrohistologioal staining reactions and by Pro¬ 
fessor G. Levi on tissue culture, while Professor T. 
Peterfi writes Of mierurgie, or the study of cclli with 
the mieromanipuiator; Professor G. C, lEteiiiiga 
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on &IB Btoking of penoanent miozofioopioal ptepara- photography, cinematography, microcinematography 
ttonSy and Dr. JL Belar on desariptive cytology. and the technique of drawing. The last named, by 

The field of special microtechnique is somewhat un- Dr. K. Belar, is very helpful, though he omits mention 
cfventy brohen up and developed under the headings of of the exceedingly useful WolE carbon peueils. 
Protozoa by Dr. K. Belar, vital staining in plants by Methods in the study of heredity by Professor G. 
Professor E. Kiister, permanent botanical prepara- Just include the mathematical treatment of variation, 
tions by Dr. H. Schneider, animal tissues and histo- a brief discussion of the analysis of individual char- 
ehemical methods by Professor B. Komeis, cell pig- aoters and a very full account of methods in genetics 
ments and lipoids by Dr. M. Schmidtmann and gen- in Drosophila and in man. 

eral and special methods in histochemistry by Profes- Developmental mechanics in plants is treated by 
sor G. Elloin. Dr. A. T. Czaja and in animals by Dr. 0. Mangold, 

Methods in descriptive embryology, including col- including a most welcome account of the methods 
lection, fixation, preservation and sectioning of cm- used in the study of external and internal factors, 
bryos and the demonstration cavities and of vessels such as gradients, isolations, defects, combinations 
by injection and corrosion methods, are described by and transplantations, to which appendices on arti- 
Professor E. Pemkopf. There is no treatment of the (leial par then ogein^is and cell stimulation are added, 
preparation of models from sections. A nearer approach to physiology is attained in the 

The final section deals with microscopical methods chapter on methods in aseptic operation by Pro¬ 
as applied to the skin, nervous system and sense fessor H. P. O. Haberland, in the physiology of 
organs of invertebrates and to several of the principal stimulation by Professor 0. Koehler and of proto- 
invertebrate phyla by Dr. J. v. Gelei, plasm by Professor J. Spek, on plant physiology by 

The outstanding chapters in this comprehensive Professor E, G. Pringsheim, on electrometry by Dr. 
volume are those of Dr. Kohler on the theory and G. Ettisch, on the metabolism of cells and tissues by 
construction of the optical parts of the microscope, Dr. H, A. Krebs, on metabolism in plants by Dr. 0. 
Dr, Peterfi’s account of microdisscction apparatus Arnbeck and on substance and energy changes in 
and Dr, Belar’s discussion of the technique of plants by Dr. J. Hirsch. 

cytology. In face of the difSculties which arise from the 

The second volume is assigned by title to dimensions of the fields covered, the inevitable omis- 
**Allgemeine Physiologie,” Possibly, since syste- sions of desirable portions of the many fields and the 
matics are at present under the tabu of orthodox obvious inequalities in the treatment of different sub¬ 
biology, the editor has conceded a place in the kindly jects, the editor has succeeded admirably in produc- 
ahade of physiology [sesmi latui] to “Zoologische ing a most useful encyclopedia of modern biological 
Musealtechnik*' by Professor C. Zimmer and to methods which every biologist will find exceedingly 

tanische Museumskunde” by Professor J, Schiller, useful as a work of reference for methods in a wide 
with "Herbarpflanzen” by Konservator Ddrfler slip- range of biological investigations, 
ped in as an “Anhang,” while the article by Profes- The current methods in German laboratories are to 
aor P. Schulze on the collection of zoological material be found here with a moderate but by no means ade- 
for investigation is permitted to devote all of two q«ate account of those from other sources. There is 
pogee to vertebrates. ^ glossary of equivalent technical terms in German, 

Continuing in the field of physiology, we find sec- English, French and Italian. The different subjects 
tions devoted to the maintenance and roaring of ani- extensively documented, but citations are largely 
mala and plants, with chapters on fresh-water aquaria drawn from German sources; for example, the clos- 
and terraria by Professor L. Muller, on sea-water ^ chapter cites exclusively from such sources. 
Aqnaria by W. B. Bachs, on insects and insoctaries by ^ <>* increasing specialization and of 

Pwfeseor A. Haae and on mammals by Professor H. developments a synthetic work such as this is 

Naehtsheim, while Professor E. Kiister and Professor ^ progrea^ and a stimulus and a guide 

P. Oehlkers treat respectively the lower and higher ^ endeavor. Charles A. Korom 

plants. DapARTicxNT or Zooloot, 

The following section treats of photography, micro- UmvxBSiTT or CALiroaKu 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 

AN ELECTHOHAGNETIC PUMP which could be used to circulate sterile fluid in a 

Dpifcwa the eoutae of some investigations in this system free from any rubber, metal, oil, grease or 
If^bratbry, beeame necessary to devise a pump cement To fulfil these requirements, a pump has 
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boon eonatruoted entirely of glass, in which the mo¬ 
tion of the piston is actuated by electromagnetic 
forces. 

The diagram shows 
the pump in cross sec¬ 
tion* The pump cylin¬ 
der (1) is a glass tube 
which has a carefully 
ground valve (2) at its 
lower end. The piston 
(3) consists of two 
tubes with a soft iron 
core fused between 
them. The lower end 
of the piston hjis a 
valve (4) which is 
identically the same os 
the cylinder valve (2). 
Both valves close by 
gravity. The pump 
cylinder is surrounded 
by a lower solenoid 
(5) and an upper so¬ 
lenoid (G). Both so¬ 
lenoids are hooked up 
in separate circuits. 
By means of a three- 
pole, automatic, mer¬ 
cury switch actuated 
by a rocking device, 
the electric current flows through the solenoids peri¬ 
odically in such a way that they are switched on and 
off, one after the other, with an intermediate state in 
which both solenoids are magnetized for a short time. 
Thus, a magnetic field is created inside the solenoids. 
The center of this field travels up and down periodi¬ 
cally. 

The iron core inside of the piston is attracted into 
the center of the magnetic field. The piston moves 
up and down continually, like the plunger of any 
pump. The up-stroke of the piston opens the cylin¬ 
der valve (2) and closes the piston valve (4), while 
the down-stroke closes the cylinder valve and opens 
the piston valve. By this means, any fluid can be cir¬ 
culated or transferred. 

The pump has many practical applications, espe¬ 
cially where it is necessary to maintain sterility. It 
con also be employed for blood, and for strong acids, 
alkalis or other dangerous fluids. 

HeXKZ EoSSNBiSRQEa 

Labobatokisb of tbx Bookefellxe « 

IKSTITUTS roa Mxdioal Bxbkaroh, 

Nbw YoaK City 



A METHOD OP SECURING MARINE IN¬ 
VERTEBRATES 

WnEK instructor in charge of Bryozoa in the course 
in marine invertebrates at the Marine Biological 
Laboratory at Woods Hole, Massachusetts, in 1913, 
Dr. C. L. Parmenter introduced the expedient of sus¬ 
pending microscope slides in racks from floats so as 
to be held below tide level and dear of the bottom near 
shore in the Eel Pond and outside in the harbor at 
the docks of the laboratory to become inoculated with 
Bryozoa colonies. 

This method of securing young colonies of encrust¬ 
ing and stolonate Bryozoa, otherwise very difficult to 
study undisturbed or even to secure in any other way, 
has been continued and modified as occasion demanded 
by his successors in charge of this group. The writer, 
who is the present incumbent, learned of it from Pro¬ 
fessor D. B. Young when first succeeding to the group 
in 1926. During the past three summers the method 
has been used in securing young dean tunicate 
colonies and some solitary tunicates for class study. 
In addition yoimg and very transparent Anomia in¬ 
dividuals of varying sizes have been obtained in such 
condition that the heart-beat and other rhythmical 
activities may be very accurately observed and timed. 
Some study has been begun on the rdation of these 
rhythms to varying temperatures and oxygen con¬ 
tent of the sea water in finger-bowls in the laboratory. 
Some investigations have also been made on the early 
development of some of the encrusting Bryozoa so 
obtiined. The transparent substratum is ideal for 
such studies. Material for class studies so obtained is 
more than satisfactory, but the uncertainty*afl to just 
what will turn up on the slides on a given day for 
study prevents its exclusive use as the basis for study 
of definite forma. 

Among the animal species bo obtained at dilfer'mt 
times and in some abundance were the following i 
Barentsia sp., Bowerbankia sp., Bugula fiabellata, B. 
turrita^ Schizoporclla sp., Lepralia sp., Membrani- 
pora sp., Polliculina, Botryllus, Ciona, Hydroids, 
Microciona, Halicondria, Balanus sp. and Corophium, 
on the slides; and Asterias forbeai and Arbacia punc- 
tidata between them and inside the racks. 

The following description applies to the racks now 
used and their methods of suspension. 

Two pieces of wood 34.6 cm x 2.7 cm x 1.6 cm and 
two pieces 7 cm x 2.7 cm x 1,6 cm are fastened to¬ 
gether to make a rectangular frame of 34.6x10x2.7 
cm ezterzud and 3L6 x 7 x 2.7 cm internal dimensions. 
In the long sides of the rectangle so formed, in the 
interior face of each, and direetly opposite each other^ 
twenty saw-outs are made to reoeiTe the (brns micro- 
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scope slides of ordinary siae (3'' x I''). The two open 
faces of the racks are then covered with eino wire 
Coreen of about 0.8 cm mesh fastened along both sides 
of one and one side of the other by staples which, in 
the latter case, act as hinges and enable the rack to 
be opened for insertion and removal of the glass 
slides. These slides are inserted in the racks while 
clean, and the racks are then strung in pairs about 
three feet apart on tarred ftsh-net cord and a brick 
or stone sinker attached about five feet from one rack 
of the pair. The cord is so wound around the racks 
as to keep them closed, when suspended, and retain 
the slides in place. These are then suspended one 


above the other from the under-side of the floats, used 
as docks for small boats, in such a manner that the 
lower rack of each pair does not touch bottom even 
at low tide. 

Somewhat similar methods have recently been'^re- 
ported as used for obtaining preparations of Protozoa 
and Algae by Butcher,^ Lloyd® and Nnuninn^ in Eu¬ 
rope, and the method appears to be of wide appli¬ 
cability. 

Thomas Hum® Bissonnettb 

TBIinrY COLLKOK AND 

Mabin® Biological Labobatobt, 

Woods Hole, Massachusetts 


SPECIAL ARTICLES 


DETERMINATION OF POLYMERIZATION 

OF SOME POLYMER FORMALDEHYDES 
BY X-RAY METHODS! 

In attempts to determine the molecular size of 
highly polymerized bodies (mostly assumed to be in 
the form of very long chains) by X-ray methods, only 
relatively small unit cells could be found. However, 
it was pointed out that this would not neceasarily 
justify the assumption that the molecules were small, 
since a periodicity in a very long chain or tlio pres¬ 
ence of molecules of varying chain length in one 
crystal could give similar experimental results. Thus, 
the controversy in regard to the constitution of 
polymers could not be settled in a definite fashion by 
X-ray analysis. 

The experiences made in the study of polymerized 
formaldehyde (polyoxymethylenes) were of similar na¬ 
ture. Staudinger, Mie and Ilengstenberg® and Heng- 
stenberg* came to the conclusion that the molecular 
size of polyoxymethylenes could not be determined 
from X-ray methods. The absence of ‘*inner” lines 
in the Debye-Scherrer diagrams made them assume 
that the structure could be represented as a lattice 
built up of CHgO-groupa exclusively and in a chain¬ 
like fashion. The residual groups which can be 
present and terminate the individual molecules are 
distributed at random throughout the crystal (differ¬ 
ent chain lengths) and do not cause any X-ray effects. 
If no residual groups are present the chain is ex¬ 
tended throughout the crystal length. It must be em¬ 
phasized, however, that no real proof for the exis¬ 
tence of such chains is available from the X-ray stand¬ 
point. This interpretation of the X-ray results rep¬ 
resents merely an adaptation to Staudinger^s ohem- 
leal conclusion. 

^Oontributiozi from the Department of Chemistry of 
the JtohttS Hopkins University: preHminary report. 
j, phps. Ckeei., 130: 425,10S7. 

Man. d. Thysih (4), 04: 345, 1927. 


Contrary to these results the author found the pres¬ 
ence of “inner” lines.* In the first experiments only 
one such line was observed, which when considered 
as first order gave a degree of polymerization of 4. 

The repetition of the experiments some months ago 
proved beyond doubt the presence of “inner” lines, 
only fortunately enough several orders could be 
observed, giving thus a means to determine for the 
first time the true length of the molecules of a highly 
polymerized body. 

The preliminary results obtained are os follows: 

5-Polyoxymethylenc: The following orders of the 
basis were measured: fourth, fifth, sixth, seventh, 
eighth, ninth, twenty-fourth and forty-eighth. The 
structure is closely hexagonal, the c-axes or length of 
the molecule is 45.1 A.U. Neglecting the residual 
groups, the number of formaldehyde groups in the 
chain becomes 24 as calculated from the density. The 
iengih of one CHaO-group then becomes 1.88 A.U., 
which is in perfect agreement with the approximate 
value of 1.9 A.U. of Hengstenberg which was deter¬ 
mined from a series of acetyl derivatives of polymer 
formaldehyde. As to be expected, the twenty-fourth 
and forty-eighth orders have considerable intensities. 

Y-Polyoxymethylene, sublimed; The eleventh, thir¬ 
teenth, fifteenth, seventeenth and sixtieth orders were 
measured. The structure is more distinctly pseudo- 
hexagonal only. The length of the molecule is 113.4 
A.U, There arc 60 CHjO-groups in the chain (again 
neglecting the residual groups). The length of one 
formaldehyde residue is 1.89 A.U., which again is a 
perfect agreement. The sixtieth order has the ex¬ 
pected strong intensity. 

Parafomaldehyde (Eastman Kodak organic chem- 

iR. W. Butcher, NaHre, 125 (3147): 276, 1930. 

* LI. Lloyd, Nature, 126 (3142): 91, 1930. 

« Nauman, Bet. Bat, Gee,, 37: 76-78, 19X9. 

A Emil Ott, JETelv., 11: 800, 1928 j compare also Q. Mie 
and Hengstenberg, Hele., 11: 1047, 1928; Emil Ott, 
Hale., 12: 330, 1929. 
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ioala); The aixth, seventh^ eighth, ninth and thirty-^ 
second orders are measured. Again the structure is 
pseudohexagonai only. The molecular length is 60.6 
A.U., containing 32 CHjO-groups. The CHjO-group 
again possesses the length of 1.89 A.U. The thirty- 
second order is intense. The three X-ray patterns 
show also distinct difEerenoes in regard to the “outer^' 
lines. 

The 6-product was examined with Fe-radiation, for 
Y- and para-fonnaldehyde Cr-radiation was used. 
Additional orders are indicated in all cases. a-PoIy- 
oxymethylene and ordinary Y-polyoxymethylene also 
show a series of “inner” rings, which, however, could 
not be measured thus far. These lines are more 
diffuse, indicating a less uniform composition of the 
products. Additional investigations are under way. 
A full account will be published shortly. 

These results give a definite proof for Siaudinger’s 
view of the constitution of polymer formaldehyde. 
It is proved that in highly polymerized bodies 
molecules of identical length may crystallize together. 
The molecule of such polymerized bodies may be 
determined by X-ray research, which is highly im¬ 
portant since no other physical methods give such 
definite results. 

Ekiu Ott 

BsrXRTUENT or Chkmistry, 

The Johns Hopkins University 

TURNING OF THE SPERM IN THE 
ACRIDIAN FOLLICLE 

In describing the spermiogenesis of a gryllid,^ the 
author found in one species of cricket, Nemobius 
fcisciatiis, that first the nucleus and later the head are 
turned while elongating toward the open end of the 
follicles. The other species of crickets turn the head 
first toward the blind end of the follicle. Later these 
sperm turn in the follicle and enter the vasa effer- 
entia, swimming with the head first. This phenome¬ 
non had not previously been described. 

An examination of the literature revealed the fact 
that practically all the illustrations show the sperm 
forming with the head end toward the blind end of 
the follicle. This was particularly evident among the 
Aerididae, in which so many studies of spermato¬ 
genesis have been made.® The author therefore ex¬ 
pressed the surmise that the sperm of grasshoppers 
turn in the follicle after they are formed. 

This surmise he has confirmed by the study of many 
slides of fixed material. As the spermatids begin to 
elongate in the cysts all the nuclei move to the outer 
wall. In this stage the spermatidB radiate out from 

J. Baumgartner, ZeiU /. Z^tlforsth, u. fMvr. 
Anat., Bd. 0; 41, 1029. 

aH. B. Davis, Bulk Uvs, Comp, Zool Harvard Coll, 
63 : 60, 1908. 


the center. Later, as elongation continues, some of 
the beads move so that all point toward the Mind 
end of the follicle. The elongation now continues 
until the head, and especially the tail, are very long- 
It is hardly thinkable that sperm could move any 
great distance with long flagella-like tails leading the 
way, and so the surmise was made that they turn in 
the follicle before leaving it The following obser¬ 
vations are believed to give evidence for this eug- 
gestion. 

(1) In several specimens snob elongated cysts con¬ 
tain clusters of heads which ore still oval in shape. 
These are turned toward the blind end. Further 
toward the open end in the same cysts in a row beside 
the cyst w'all are several heads all turned toward the 
open end. These were interpreted as having turned 
and being on the way to the open end of the cyst. 

(2) In some very long follicles groups of heads 
lyhig around the periphery near the open end are 
headed in that direction. These are the spenn of 
a cyst which have completed the turning. In many 
cases these sperm are beside or in. among degenerat¬ 
ing cells—larger or smaller masses of mostly uni¬ 
formly staining protoplasm. I suspect that these 
have to do with the nourishment of the sperm. The 
origin of these cells was not determined. 

(3) idany of the much elongated cysts show, some* 
where between the forming sperm and the open end, 
many tails which are plainly “looped-” Sometimes 
these loops lie in the section. Others are out in the 
cur e part. In a few oases the heads are in this 
looped condition. Here is the point at which the 
turning or reversing is taking place. The number of 
tails (or heads) in the loops varies greatly in differ¬ 
ent specimens. 

Some of the unturned beads have reached the 
elongated thread stage. Other sperm seem to turn 
while the bead is still oval. 

The details of the time, place and manner of the 
turning and relative phenomena are being investi¬ 
gated and will he reported on later. 

W. J. BAinUOABTOSB 

UHivxafiXTT or Kansas 
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THE APPLICATION OF ENGINEERING TO THE 
AGRICULTURAL INDUSTRY' 

By HENRY QIESE 

senior agricultural engineer, division of agricultural engineering, U. 8. BUREAU OF 

PUBLIC ROADS 


In a recent discussion of trends in business, Merle 
Thorpe, editor of Nation^s Btisiness, .said that the 
first quarter of the twentieth century would probably 
be known as the age of mass production. 

With the great industrial developments so immedi¬ 
ately before our eyes it seems unnecessary to make 
further mention of them here. Rather it is our in¬ 
tention to speak regarding the progress which has 
been made in the agricultural field and the obligation 
of the engineer in helping it to keep pace with other 
enterprises. William M, Jardine, former secretary 
of agriculture^ once said, *Tould the fanner of the 
Pharaohs' time have been suddenly reincarnated and 
set down in our grandfather's wheat-field, he could 

^ Paper read before Section M—Engineering, Amori* 
can Association for the Advancement of Science, Des 
Holttes, Iowa, December 30, 1929. 


have picked up the grain cradle and gone to work with 
a familiar tool at a perfectly familiar job." Imagine 
the amazement of the ancient Egyptian if he were to 
be set down in a present-day wheat-field with the com¬ 
bined harvester-thresher in full operation. 

Less than a century ago more than 90 per cent, of 
our total population were directly dependent upon 
agriculture for a livelihood. In 1928, with fewer 
than 24 per cent, directly dependent upon the indus¬ 
try, our nation produced a surplus of agricultural 
commodities. American agriculture may be said to 
have had three power epochs: (1) human, (2) ani¬ 
mal, (3) mechanical. The change has brought not 
only a more efficient production but also a relief from 
the drudgery and monotony which doubtless contrib¬ 
uted to the encouragement of slavery. 

Mechanization of agricultare has made the Ameri- 

























468 


SCIENCE 


[VoL. LXXI, No. 1646 


ciin farmer the most efficient farmer in the world. 
According to data compiled by the division of agri¬ 
cultural engineering, Bureau of Public Roads, U. S. 
Department of Agriculture, the estimated total pri¬ 
mary horse-power available on farms increased from 
approximatoly seven millions in 1850 to nearly 47i 
millions in 1924. The direct relationship between 
power used and the value of crops produced is strik¬ 
ingly shown in the following table." 


(.niintry or slato 

Primary power 
per agricul¬ 
tural worker 

Value of crops 
produced 
annually 

Italy . 

. , .19 

$ 45.00 

Franco . 

.H7 

90.00 

Germany 

.55 

119.00 

United Kingdom . ,,, 

.88 

120.00 

Alabama 

.81 

112,00 

New York . 

1,G9 

250.00 

Indiana. 

. 2.40 

305.0(1 

Iowa. . 

, . 3.86 

595.00 

NobraHka . 

. 4.71 

930.00 


According to Davidson,*'^ the United States exports 
rice in increasing amount to China. Here we have 
the extreme in contrasts; rice production in ('hina by 
hand labor at a low wage, fifteen cents a day, and 
rice production in California by machine mdliods 
with the highest-priced agricultural labor in the coun¬ 
try, or fifty to sixty cents an hour witli “found.'’ I'he 
Chinese laborer boards liiinself. Is it reasonable to 
beli<ive that engineering will continue to conhlbute to 
the progress and development of agriculture? Kngi- 
neering more than any other factor has enabled the 
American fanner to comi)ete with foreign competi¬ 
tor's. A few years ago several German scientists 
visited this country, and the outstanding feature of 
their report on Americiiii aghculture was the large 
production per worker. 

>3evertheless, the increa^sed production ]ier worker 
in agriculture has not kept pace with that of many 
of the other industries, and the return to the indi¬ 
vidual worker has been a problem which has received 
the serioms attention of our federal government. In 
the final analysis, the returns per worker are of 
greatest importance in establishing a stabilized situa¬ 
tion. The American Farm Bureau Federation has 
adopted the slogan, “A higher standard of Jiving on 
the farm and an income from the farm to pay the 
bill.” 

Davidson has expressed the relationship by the 

2 Taken from Bui. 1348-—U. S. Department of Acri- 
culture, p. 17. 

« J. B. Davidson, *'Agricultural Engineering/* Journal 
of Engineering Education, New Series, Vol. XIX. No 3 
November, 1928. ' ' 


simple equation, 2 ^ (S - C) Q, in which I signifies 
the income, S the selling and C tlie cost price of the 
farm produce and Q the quantity produced. Ob¬ 
viously I can l>e increased by increasing or ^ or by 
decreasing C. S is difficult to control especially when 
agricultur'al products are produced on some six mil¬ 
lion farms. Competition is severe in agriculture since 
we have not only the competition of individuals in our 
own country but also a stimulation of production in 
other countries. Prices raised by legislative action 
are likely to be short lived as a relief measure. In¬ 
creased prices are always followed by increased pro¬ 
duction and lami prices. Increased production usu¬ 
ally leads to overproduction, a glutted market and 
falling prices. An increase in Uie efficiency of pro¬ 
duction probably offers one of the most encouraging 
possibilities of increasing the income of the indi¬ 
vidual. 

This ihrougli the decrease of C or the increase of Q 
in the formula becomes, or may become, very largely 
a problem for the agricultural engineer. 

The primary function of the agricultural engineer 
is to determine, recommend and promote the best so¬ 
lutions of engineering problems peculiar to the agri¬ 
cultural industries. His responsibility is—through 
modern operating equipment and practices—to aid in 
developing higher efficiency and gnuiter productive 
capacity, thus making agriculture more profitable, 
lifting the burden of drudgery from agricultural peo¬ 
ple and raising their standard of living. Recogniz¬ 
ing this, the American Society of Agricultural Engi- 
ncv.ra, as tJie national organization representing the 
agricultural engineering profession, has adopted the 
following platform as n statement of its objectives 
and of tile principles and policies governing its ac¬ 
tivities. 

“Engineering is the silence of controlling the forces 
and utilizing the materials of nature for the benefit of 
man, and the art of organizing and directing human 
activities in connection therewith.” Agricultural engi¬ 
neering deals with the application of the fundamental 
branches of engineering to the specific conditions and 
i*equirements of agriculture as an industry, as a mode 
of life and as a field of applied science. Subdivided 
on the basis of engineering technique, it now em¬ 
braces (1) power and machinery, including rural elec¬ 
trification, (2) buildings and other structures, includ¬ 
ing sanitation, materiaJs of construction and equip¬ 
ment, and (3) land reclamation, including irrigation, 
drainage, soil erosion control and other forma of me¬ 
chanical improvement of agricultural lands. 

An agricultural engineer is one who has been 
trained in both engineering and agriculture with ex¬ 
perience in combining the two, and who is qualified 
to develop, design, organiee and direct engineering 
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work of or closely related to the agricultural indus¬ 
tries. 

Agricultural engineering is fostered by land-grant 
institutions. Thirty-seven of forty-eight agricultural 
colleges in the United States provide agricultural 
engineering training to five thousand ag'ricultural stu¬ 
dents annually. Tec.hnical engineers for this field are 
trained in seventeen of these institutions, lieacarch 
work in this field is conducted by 103 full-time work¬ 
ers in thirty-four institutions. 

Fahm Structxjkes 

According to the latest census figures, the American 
farmer maintains a total investment in farm build¬ 
ings of $11,750,000,000. How much it would cost 
to replace these buildings at the present time would 
be difficult even to giiesa. In order to maintain the 
buildings which ho deems necessary for his fann, he 
spends several millions of dollars every day of the 
year. Unfortunately this money is often not well 
spent. Materials are fre(|uently used where they are 
not at all suited, and euflicient consideration is not 
given to the actual requirements of the product 
housed. 

With the recent agricultural depression the sound¬ 
ness of the fanner’s investment has l)een seriously 
questioned, and since buildings appear to afford the 
easiest method of reducing his overhead, those in 
position to advise may have been guilty of preaching 
false ecoiiomitis in building construction. How many 
times has he been urged to reduce the cost of his 
buildings without due regard to the effect which this 
reduction might have on production or annual depre¬ 
ciation? 

Industry buys equipment on a production co.st 
basis. The ability of a given machine to bring re¬ 
turns is just as important a consideration as its 
original cost. A seemingly cheap machine may prove 
to be very expensive when its influence on production, 
labor, length of productive life and other factors are 
considered. Fann buildings constitute a part of the 
farmer’s working equipment and deserve to be 
evaluated upon a production cost basis. The cost per 
quart of milk is more important than the cost per cow 
or the cost per barn. This attitude does not infer 
that we should neglect beauty or harmony in design, 
which have u very direct bearing upon morale, but 
that the emphasis should be put upon the securing of 
lower production costs by giving attention to man¬ 
agement and fundamental housing requirements. The 
manner in which the farm building problem is handled 
is reflected in labor of operation, the quantity and 
quality of production and* in the case of stored pro¬ 
ducts, the preservation for future needs. 

One of the serious problems for farm management 


is that of labor. I am told that this is particularly 
true in the dairy industry. Recent studies show that 
the labor involved in dairying may be increa.sed up¬ 
wards of 30 per cent, by faulty arrangement of the 
barn and its relation to the other buildings in tlio 
farmstead. Fortunately it costs no more to arrange a 
barn efficiently. Often the saving in labor alone may 
be as largo as the entire charge which may be placed 
against the dairy cow for rental. 

If one expects to make dairying profitable, can he 
afford to neglect to plan the layout of his farmstead 
to assure efficiency in the use of labor? 

The dairy cow is a warm-blooded animal. She may 
be likened to an engine operating under a fairly con¬ 
stant temperature. Fuel burned within the body 
generates heat which tends to raise the body tempera¬ 
ture. She is provided with certain automatic means 
which dissipate this heat in order to keep the body 
temperature eonstiint. Heat is radiated from the 
body surfaces. Moisture evaporated from the skin 
and thrown off by respiration carries off relatively 
large quantities of heat and helps keep the body 
ti^mperature down. The rate at which this process 
goes on depends very largely upon the environmental 
conditions of air temperature, relative humidity and 
rate of air movement. If their combined effect is 
greater than the normal heal production of the body, 
more fuel must be consumed or body tissues destroyed 
to maintain comfort. 

Experienced dairymen suy that stable tcmperaluree 
affect milk flow, and a cold spcl! may reduce the pro¬ 
duction by 5 per cent, or more. This reduction is 
frequently not temporary but continues throughout 
the current lactation period. Heavy feeding may 
prevent this reduction but is in it.sclf an additional 
expense. 

When it is considered that the total charge again.st 
the cow for housing is usually less than .10 per cent, 
of the total cost of producing milk, it may readily 
be seen that any attempt to reduce the cost of bai-n 
construction below the point where it satisfies the 
housing requirements may increase other cost factors 
more than is saved in building. 

One might elaborate to show how buildings may 
affect returns in other lines. Egg production reflects 
the comfort of the birds. Grains are matured and 
preserved, horticultural products are kept in prime 
condition and tlie marketing period materially ex¬ 
tended by proper housing. Whether it be housing 
live stock, grains, fruits or vegetables, there are 
definite requirements placed upon the building by the 
product itself which must be met if the building is to 
fulfil its obligation to the farmer. In general, these 
problems relate to the efficiency of operation, the 
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maiatenance of effective production and the preserva¬ 
tion or conservation of farm products. 

Unfortunately> many of the fundamental housing 
Tequirementa ore not definitely understood. The im¬ 
portance of the building hfua not been fully appre¬ 
ciated. The small, scattered units have not nttnuded 
Bufilcient competent study. The cora|>arativtdy long 
life of the buildings tends to minimize interest in the 
study of the problem. 

Buildings are i'reciuently constructed of materials 
produced on the farm or purchased in a semi-fabri¬ 
cated condition. More careful attention is then re¬ 
quired than would be necessary in the case of machin¬ 
ery which has been manufactured and iussemblcd by 
specialists and comes to the farmer all ready for op¬ 
eration. If the farm housing problem is to bo solved 
in a way lliat will bring commensurate returns and 
constitute an investment ratlier than a liability, it is 
necessary that there should bo a careful analysis of 
building methods. 

The three major factors of design, construction and 
maintenance claim our atUmtion. Utility being 
paramount, we should know definitely the reejuire- 
ments placed upon the building by the products 
hoiised. What environraentid conditions does the 
dairy cow need in order to produce milk moat 
efficiently? How can we house the hen so that she 
will lay eggs when egg prices are favorable? Is 
ventilation necessary, and if so, how can it best be 
accomplished? What are the sanitary requirements 
for producing clean milk and maintaining a healthy 
herd? What insulation is advisable? How can the 
building bo constructed most effectively and economi¬ 
cally? 

While it may be difficult to put a cash value upon 
beauty and harmony, they are very important items 
in maintaining a wholesome atmosphere on the farm. 
How can the farmstead be made attractive without 
adding unduly to the cost? 

Methods of construction should be carefully studied 
in order to obtain a building which will provide these 
requirements at a minimum cost. 

The influence of destructive agencies must be un¬ 
derstood if wo are to build in a way which will 
lower the depreciation cost. 

Since little information is now available, the solu¬ 
tion of these questions calls for an extensive research 
program. Evidently the former os an individual can 
not conduct hia own researches efficiently. The small 
units and sc^ittered field have not been generally 
profitable to the architect, and the fanner will not 
usually employ professional service, A program of 
this kind is logically the responsibility of publicly 


supported agencies such as the land grant colleges 
and the U, S. Department of Agriculture. 

PoWEK AND MAOHlKERr 

The agricultural industry is a tremendous user of 
power. However, the nearly 60,000,000 horse-power 
available is not being utilized to its greatest efficiency. 
Engineering attention is necessary if we are to secure 
lower production costs through the more economical 
use of power. Farm equipment design and the mech¬ 
anization of farm operations now done by band 
offer possibilities which challenge the best effort. 
There has been great progress in the harvesting ma¬ 
chinery, but much still remains to be done. The use 
of electricity as an agricultural power has gained con¬ 
siderable prominence recently. Much investigational 
work is now being conducted to find the most practi¬ 
cal methods of using electrical equipment, 

TmND RkCIiAMATXON 

The agricultural engineer is interested in the im¬ 
provement of land in so far os such improvement 
leads to lower cost of production. At the present 
time this means chiefiy the improvement of land al¬ 
ready being cultivated. Often economical cultivation 
is prevented by wet spots, open ditches, Btumps or 
other conditions that prevent effective tillage or oc¬ 
cupy land that otherwise could be cultivated. 

Five types of problems are included; protection 
againat stream overfiow, drainage of wet land, irriga- 
Lon of dry land, control of soil erosion, clearing of 
land obstructed by stumps or stones. 

The agricultural engineer, as the term implies, is 
active primarily iix the engineering relationships of 
agriculture. That engineering has had a profound 
and far-reaching influence on many of the develop¬ 
ments in agriculture, especially during the past 
twenty years, is widely recognized. Engineering has 
been responsible, in a large measure, for creating a 
situation in agriculture comparable to that in manu¬ 
facturing fifty years ago, when great industrial de¬ 
velopment in America had its real beginning. The 
evolution now going on in the agricultural induetriee 
emphasizee the importance of the engineering rela¬ 
tionships and the increasing engineering responsibil¬ 
ities. The American Society of Agricultural Engi¬ 
neers therefore has pledged its activities to the further 
development and strengthening of the engineering 
relationships in agriculture and to the adaptation of 
the science and art of engineering to agriculture, to 
the end that the people engaged in farming may have 
increasingly better means for achieving a more stable 
prosperity and higher standards of living. 
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THE GOVERNMENT MAPPING PROGRAM IN A 
MAP-MINDED AGE" 

By Professor J. S. DODDS 

IOWA STATIC COLLEGE, AlCES, IOWA 


Not so many years ago a traveler going from one 
city to another pulled up his horses and asked the 
way whenever ho became the least bit uncertain about 
the road. To-day a young man driving from one aea- 
coast to another looks at his map of the airway as he 
passes over city after city without stopping except to 
refuel. 

Can you imagine this present-day driver stopi)iiig 
to ajsk the way t 

Whether in the air or on the highways or even on 
the water this motor-carried people uses maps as an 
aid to fast, sure travel. 

Of Course maps have been used and made by adven¬ 
turers of all ages since first recorded history. There 
was a wonderful collection of maps in the library of 
Alexandria three thousand years ago. There are some 
fine examples of early cadastral maj^s on clay tablets 
in the British Museum which are more than four 
thousand years old. About six thousand years ago 
maps were made in Babylonia for taxation purposes. 

These early maps were used mainly by explorers 
and scientists, but long before that time rude sketches 
on bark or sand or in mud or on walls were used by 
savages to convey ideas. It is this fact, that the un¬ 
tutored mind grasps ideas when presented in map 
form) which makes the maps of to-day so widely use¬ 
ful. They are still easily understood by all degrees of 
mentality. Even a four-year-old can learn facts from 
maps before she can read words. 

No One can name all the present-day uses of maps. 

I quote from Colonel Robert R. McCormick, editor of 
the Chicago Tribune, to illustrate the general appre¬ 
ciation of the value of maps to-day. 

A Hundeed Teoubani) Men Couldn't Have Given Us 
What the Mai» Showed Instantly 

In the late war, we often had to fire on batteries hid¬ 
den by hills and screened overhead by timber growth. A 
hundred thousand men and millions of shells couldn't 
have won ua the chance to see that battery and adjust 
our Are, But a pin prick in a good map—a little figur¬ 
ing with ruler and pencil—and we commenced dropping 
ehelU on the battery 1 

A proposition comes up to ostabliah a new highway, 
barge line or air route. I might spend weeks plowing 
through books or visiting along the route, before I could 
form an opinion on it. But lot me look at a few good 

^ Paper presented before Section M—Engineering, 
American Association for the Advancement of Science, 
Pes Moines, Iowa, December 80, 1929. 


maps showing physical features and economic resources 
along the route, and I can form a sound Initial judg¬ 
ment OB to prospects for success. The map has told me 
what I might have to send a dozen men to sco. 

Distance—intervening mountains or oceans—obstacles 
of time and space that would block the efforts of a 
thousand men to see—all these are swept away when you 
consult a good map. 

You have tho vision of thousands of aviators, scattered 
over thousands of miles, condensed on a single sheet. 
You can travel here and thoro—thousands of miles—in 
a fraction of a second. There before your eyes are the 
facts you want, without any non-essentials or obstacles 
obscuring your vision. And you can point out and prove 
to others instantly what you scarcely could hope to show 
in any other way. 

For accurate grasp of facts—for a quick road to sound 
decisions—for solving a multitude of problems in busi¬ 
ness, politics and pursuits of pleasure, I say: Give me 
first a good map. 

This testimonial to the value of maps is just a sample 
of the presout-day appreciation of maps. 

Maps are used to illustrate the day’s news. If 
Byrd flies over the North or the South Pole, his course 
is shown by a clear sketch map. Each week during 
the construction season the papers publish a progress 
map showing road condition.^ in our states. The loca¬ 
tion of detours and various road types is shown. No 
news story of a shooting or an automobile wreck or 
a Are is complete without its map with a cross mark¬ 
ing the exact spot. The maps used in news stories 
are usually what might be termed sketch or outline 
maps. 

Better maps drawn to a larger scale are used by 
travelers. It is a very common sight to see people 
passing along the highways sure of the way because 
alongside the driver siti? another person watching the 
road map. This form of back-seat driving is ap¬ 
proved. 

Similar maps are used in aeronautics. Air naviga¬ 
tion maps are made in strips showing the country 
along the flight course and for about eighty mOea of 
width. They show all features of interest to the avi¬ 
ator, such os elevations of land, rivers, railroads, 
highways, cities and towns, landing fields, magnetic 
decimation, and obstructions to flying such as trans¬ 
mission lines. In passing it may be said that these 
maps are compiled from such sources as are available 
and ere for from adequate in many respects. 

Similar maps are used by business executives in 
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pianuiug and executing sales campaigns. For such 
purposes outline maps showing various statistical 
matter arc also used. 

Maps are popular to-day with interior decorators. 
They are hung on the living-room walls. The type of 
maps used for this purpose might be called the illu¬ 
minated map. You have seen them with ships on the 
ocean and 11 sh looking out of the water ami deer and 
boRTH in the woods and Indians and horses and cattle 
in view. Such maps arc pictorial in character. This 
style map is also used in advertising to induce the 
traveler or sportsman to lake an interest in the ad¬ 
vertised region or product. 

New^spapers take advantage of the wide-spread in¬ 
terest in maps by holding contests such as one re¬ 
cently put on by a Chicago paper for suggest'd new 
arrangement of the state boundaries to secure more 
equitable representation in the United States Senate. 
7'Iie author of this paper recently tecGived a check 
for $100 for submitting such a map in the contest 
mentioned. The thousands of maps entered in that 
contest indicate the very general appreciation of 
maps. 

The uses suggested so far in this paper, and only a 
very few have been listed, njlate to a relatively low- 
grade or sketchy style of m'aj>. I'he purpose has been 
to show the wide-sprend use of maps. 

Wo now come to the .spec]tic u.ses of accurately 
made maps, maps prepared by engineers and used by 
engineers in tlieir various enterprises. These uses 
\/iil he considered in (ionnection with a discussion of 
the various mapping agencic^s of tlie government and 
a brief review of mapping methods and the mn])ping 
program. 

At this point it is well to mention that numerous 
agencies besides the federal government are in the 
business of preparing ranp.s. These include various 
commercial map-selling organizations, slate and local 
engineering organizations and the engineering forces 
of various industrial organizations. There is much 
evidence that the duiDlicution of effort by these widely 
scattei-ed mapping agencies, if saved, would more 
than pay for a well-considered goverumental mapjung 
program. It is also cortnin that if thi.s wide diversity 
of mapping interests could know about and use all 
available mapping data, still more waste could bo 
eliminated and money and time saved. 

The following governmental agencies at Washing¬ 
ton are users of maps: the Board of Surveys and 
Mapsj Geographic Section Department of State; 
War Department—the General Staff M. I. D,, Geo- 
grai>hic Branch, Q. M. Corps, Construction Service, 
Chief of Engineers, Map Files, Intelligence Section, 
Reproduction Plant, Mississippi River Commission, 
Lake Survey, Air Corps, Bureau of Insular Affairs; 


Post Office—Topography Division; Navy—Hydro- 
graphic Office, Yards and Docks; Interior—General 
Land Office, Indian Service, Geological Survey, Rec¬ 
lamation Bureau, Park Service; Agriculture— 
Weather Bureau, Forest Service, Bureau of Chem¬ 
istry and Soils, Soil Surveys, Biological Survey, Bu¬ 
reau of Public Roads, Division of Agricultural Engi¬ 
neering; Commerce—Aeronautics Branch, Bureau of 
Census Geographic Section, Foreign and Domestic 
Commerce Geographic Section, Coast and Geodetic 
Survey; also the Library of Congress; Government 
Printing Office, Superintendent of Documents; Inter¬ 
state Commence Commissi (in. Map Section, Valuation, 
Land Section; International Boundary Commission, 
Canada; Federal Po\ver Commission; Public Build¬ 
ings and Public Parks; Pan American Union; Dis¬ 
trict of Columbia, Assessor, Surveyors Office, Public 
Libraiy. The engineering forces of most of these 
governmental agencies are busy most of the time pre¬ 
paring and using accurate mnps for specific purimsea. 
It is the function of the Board of Surveys and Maps 
to correlate tl)e various m« 2 >ping activities to prevent 
overlapping and to eliminate waste by making the 
maps of each agency available to all tbo others. A 
complete to 2 >ographic mai) of the United States is one 
of the crying needs of this generation, as most engi¬ 
neers know. 

The fo<leral government has been at work on a com¬ 
plete tojmgraphic map of ttjrritorial United States 
for more than fifty years. At the end of the last 
fiscal year, June 30, 1929, 43.6 })er cent, of the United 
Si-atcH had been mai^I^ed; 17,333 square miles were 
ma 2 > 2 >ed during the year. There remains to be sur¬ 
veyed about 1,717,000 square miles of unmapped ter¬ 
ritory, and much of what was previously mapped is 
not up to standard. It is easy to see that at the pres¬ 
ent rate we can wait at least one hundred years for 
the comidetiun of this mapping program. But the 
mapping program does not contemplate waiting one 
hundred years. Some years ago the Tem]>le Act was 
passed wliich set twenty-five years ns the limit. Sev¬ 
eral of those years have passed with no speeding \ip 
of the program. Now comes an administration famil¬ 
iar with the uses of and needs for topographic maps 
and insists on a 2 >vogram which if carried out will 
complete the topographic map according to present 
standards in eighteen years. The budget presented to 
Congress on December 4 by the president includes in¬ 
creased askings which have this eighteen-year pro¬ 
gram definitely in mind. 

The complete topographic map of the United States 
is the work of two governmental services aided by 
varioTis cooperating forces. The U. S. Coast and 
Geodetic Survey is engaged in mapping the coaatal 
areas and h precise skeleton of first- and Beoond-order 
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triaiigulation and levels covering the interior. This 
work is briefly explained by Major Wm. Bowie, chief 
of the division of geodesy^ U. S. Coast and Geodetic 
Survey: 

An organization to survey the coasts of tho United 
States was formed in the early part of tho nineteenth 
century and has, with only a short break, boon in con¬ 
tinuous oiistonce. It was /Jrst called tho ‘‘Coast Stir- 
vey * * and its activities wore conhned to the survey of the 
coast itself, the waters adjacent thereto and tho Binall 
strip of land, a mile or two in width, extending hack 
from the coast. All classes of work were done which 
wore necessary for tho construction of hydrographic or 
sailing charts. These classes consisted of the determina¬ 
tion of latitude, longitude and aximuth, by observations 
oil the stars, tho inGasuroments of base linos for the con¬ 
trol of lengths of triangulation, triangulation extending 
from one nstronomic station to tho other, topographic 
surveys, hydrographic surveys to show the depths of the 
water, tidal observations, the direction and force of cur¬ 
rents in tidal waters nud determinations of tho varia¬ 
tion of the compass. 

At first the Coast Survey operated only on tho gulf 
and the Atlantic coasts, but shortly after the Mexican 
War, when California was added to our area, operations 
began on tho Pacific coast. Shortly after the middle of 
tho past century it was found desirable to connect the 
surveys of the Atlantic and the I*acific coasts by an arc 
of triangulatiou in order that the hydrographic charts 
could be placed in their proper relation with respect to 
their initial meridian and the equator. This are of in¬ 
terior work, which was completed about 1895, was found 
to be of so great a value to siirvoyors and other engi¬ 
neers in tho interior of the country that tho name of the 
organization was changed to that of Coast and Geodetic 
Survey and its functions were enlarged so that tho 
bureau’s work would cover the execution of control pur¬ 
veys throughout the country. 

Tho interior control surveys, triangulation or level¬ 
ing, executed by tho Coast and Geodetic Survey, are 
rated os first and second order. The first-order tri¬ 
angulation is of such accuracy that the closing errors 
of the triangles are approximately one second on an 
average, with about three seconds maximum closing 
error. Distances can be carried across country, by 
first-order triangulation, with an error not above one 
part in 200,000. 

Second-order triangulation has closing errors which 
average about two seconds with a maximum closing 
error of about five seconds. Distances can bo carried 
across country by second-order triangulation with 
errors seldom greater than about one part in 100,000. 

First-order leveling, the most accurate used, has 
corrections of less than 0.15 mm per kilometer to 
close circuits. As a matter of fact, the average cor¬ 
rection per kilometer is about 0.11 mm. This average 
correction is equivalent to 0.0006 feet per mile. 

The Coast and Geodetic Survey is working towards 


the plan of having first- or second-order triangulation 
and leveling spread over the country to such an ex¬ 
tent that the lines of leveling and arcs of triangula¬ 
tion will be spaced abotit 50 miles apart. The trian¬ 
gulation will be rigidly adjusted and final positions 
given to the several stations. The leveling also will 
be adjusted into the continental net, and the eleva¬ 
tions furnished to the engineer will be referred to 
mean sea-level and will be standard or final. Inter¬ 
mediate areas will be filled in wdth control data by the 
U. S. Geological Survey. 

The Coast and Geodetic Survey has a great spirit 
of loyalty among its personnel and a remarkable 
record for accuracy and scientific accomplishment. 
The topographic map itself is made in sheets of con¬ 
venient size cov(adiig fifteen minutes of arc in latitude 
and longitude, or about thirteen miles by seventeen 
miles in this latitude, and made to a scale of one inch 
to one mile, or one to 62,500, and showing contours 
at twenty feet intervals. Tlie surveys are made and 
maps prepared by the U. 8. Geological Survey. The 
work is of a lower order than the network of first- and 
second’order surveys. The field work is earned on 
with great s]>eed and efficiency. 

Some of the earlier maps are now out of date on 
account of many natural and artificial cliangcs in the 
surface features of tJm inapi:>od areas. Many of 
these sheets were prepared in cooperation with local 
and state agencies and according to slightly varying 
standards, depending upon the purjicse in the minds 
of tho cooperating authorities. 

It is now proposed to bring those sheets, which are 
obsolete, up to date and to map completely the re¬ 
maining area without state or local aid except in cases 
where special conditions require expenditures in ex¬ 
cess of tlie cost of the standard topographic sheets. 
These sheets are made according to standard regula¬ 
tions, and while they do not sliow 100 per cent, detail 
like a photographic mosaic, they do show surface con¬ 
ditions as engineers are mjcustomed to show them on 
maps of sucih a scale. Aerial photographs are now 
used as an aid in filling in topogruj»hical details. The 
air corps has cooperated in furnishing thc.se. 

In addition to the standard maps, special forms are 
prepared for individual purposes. For example, 
maps have been prepared of swampy regions in 
Florida and Wisconsin from aerial photographs show¬ 
ing all surface features but without contours. In 
1928 a shaded relief and highway map of New Hamp¬ 
shire was compiled. 

Other sheets have been prepared in cooperation 
with cities to show complete details to a large scale 
for use in city and regional planning or tax assess¬ 
ment work. 

Strip maps have been made of areas connecting 
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certain distant points. These maps show all features 
of importance in a study to determine the most feasi¬ 
ble route between terminals. The route may be for 
a railroad, highway, canal or transmission line. 

Taken as a whole, the topographic maps are of 
major importance in planning engineering projects 
and securing their efficient and economic operation. 
These projects include tunnels, bridges, city surveys 
and planning, highway development and extension, 
irrigation projects, hydroelectric developments, im¬ 
provement of rivers for navigation, flood control of 
rivers and general topographic surveying and map¬ 
ping where a knowledge of elevations and geograj>hic 
positions is required. In fact, there is scarcely any 
human activity of an extensive nature that does not 
need for its proper execution a very iU'Curate knowl¬ 
edge of the elevation and slope of the ground and the 
accurate distances between points. 

AH these activities are customarily started with a 
survey and the production of a map or maps. With 
a topographic map available any such project can be 
started without the expense of preliminary surveys. 
Any details needing amplification can be quickly and 
economically added to the standard sheets or to photo- 
static enlargements by taking them into the field as a 
plane table sheet or by comx)aring them with a set of 
quickly secured aerial photographs. 

Paper loc^ations are rapidly and economically made 
on standard topographic maps, and safe preliminary 
estimates are easily made therefrom. Such maps dis¬ 
close valuable information to the geologist, mining 
engineer, soil surveyor, regional planner, valuation 
engineer, forester, realty appraiser, hydraulic en¬ 
gineer and practically all the fifty-seven varieties of 
engineers who practice ^‘thc science and art of direct¬ 
ing the application of the science of mechanics in 
tlie economic utilization of the forces and materials 
of nature.” 

The government mapping program contemplates 
making such a standard topographic map available 
for the whole territorial United States in less than 
two decades. This is a consummation devoutly de¬ 
sired and urged by engineers and engineering societies 
throughout the country for many years. Wo can 
not afford to be without it. As Major Bowie says, 
“A large paper could be written on the use of sur¬ 


veying and mapping to eliminate waste in indnstiy.^ 

The oetimated cost of this program is $6,000,000 
for the control surveys and $60,000, 000 for the map¬ 
ping, or alK)ut one fifth of what the United States 
expects to save on naval expenditures by participation 
in the Loudon conference. 

The following states are completely mapped: Con¬ 
necticut, Delaware, Maryland, Massaohusetts, New 
Jersey, New York, Ohio, Khode Isbind, West Virginia 
and the District of Columbia, These states have 
shown their appreciation of the topographic map by 
furnishing funds to insure completion. 

The European countries are ahead of us in the 
matter of map apprcHjiation. This is probably duo to 
the importance of maps in connection with wars and 
the tourist trade, apparently the two principal occu¬ 
pations of much of Europe. Those who travel must 
know their Baedeker. Those who fight must have 
maps to plan their campaigns. The close-knit Euro¬ 
pean countries have long been completely mapped, 
but you will note that the more thickly populated of 
our states are also mapped. 

The writer wants to interject a thought here that 
for present-day needs it may be desirable to raise the 
standards of the topographic sheets to provide a 
larger-scale map with perhaps five-foot contours and 
still greater accuracy of detail. It is a fact that the 
present standard map, while of almost incalculable 
value, is nevertheless on such a small scale as to be in 
effect practically a sketch. 

It may be that with the advantages of present-day 
i^erial methods the same estimated expenditures will 
provide a higher standard for future maps with a re¬ 
sulting greater usefulness and further elimination of 
waste. 

We are living in an age when maps are a basic 
need. Our engineers have long appreciated the value 
of good maps. It looks os if our govemmert had 
reached the stage when it too realized the importance 
of maps in the economical conduct of affairs. 

If Congress carries out the provisions of the Tem¬ 
ple Act we will have in the next eighteen years a com¬ 
plete topographic map of the United States at a cost 
of less than a tenth of our annual expenditure for the 
military establishment or one tenth of the special ap¬ 
propriation for new cruisers. 


OBITUARY 


JAMES ARTHUR HARRIS 

Jaues ARTHun Harrxs died at Minneapolis, on 
April 24, following an operation for appendicitis. He 
was born on September 20, 1880, at Plantsville, 
Athena County, Ohio, son of Jordan Thomas and Ida 
Ellen (Lambert) Harris. His parents having moved 


to Kansas he entered the imiversity at Lawrence and 
graduated there with the degree of A.B. in 1901, Gk>- 
ing to St. Louis, he was botanical assistant at the 
Missouri Botanic Garden from 1901 to 1003 (woikiog 
in the sommers at Lawrence) and ]il:nrarian of tlie 
garden from 1904 to 1907. Meanwhile he had tahen 
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his PhJD, degree at Waahin^n University. From 
19QS to 1007 he waa instructor in general biology 
there. In the latter year he became investigator at 
the Station for Experimental Evolution (Carnegie In¬ 
stitution of Washington) at Cold Spring Harbor, 
Long Island, and continued there for seventeen years. 
In 1924 he was called to the chair of botany at the 
University of Minnesota where, as head of the depart¬ 
ment, he developed it in masterly fashion. 

From the time of his attachment to the Carnegie 
Institution, Harris spent some time in other institu¬ 
tions and in the field. During 1908-09 he studied 
biometry under Karl Pearson at London. In the win¬ 
ters of 1912-J3 lie worked at the Desert Laboratory, 
Tucson, of the institution, and thereafter spent winter 
months at Tucson, at Jamaica, South Florida, and, in 
oollalK/ration with the Bureau of Plant Industry, in 
the cotton experimental fields of the Southwest. This 
last work he continued after going to Minnesota. The 
Weldon medal and memorial prize of the University 
of Oxford were awarded to him in 1021. 

Harris was one of the most industrious of investi¬ 
gators and prolific of writers in biology. Not infre¬ 
quently he published fifteen or more papers in a 
single year. These covered a great range in detail, 
but fell into the following general classes: ecology, 
experimental evolution, biometry. His first paper, 
published in Kansas, 1900, was an annotated ‘*CaLii- 
loguo of the Crayfishes of Kansas,” and this was fol¬ 
lowed by several papers on the crayfishes, culminating 
in his ‘^Ecological Catalogue of the Crayfishes belong¬ 
ing to the genus Cambarius, 1903,” which Tvas, ap¬ 
parently, his doctor’s thesis. In 1901 he published his 
first botanical paper (‘‘Normal and Teratological 
Thorns of Gleditschia”). In 1903 he published on 
floral abnormalities and this topic interested him for 
many years; it led him particularly to consider the 
subject of variation in seeds in capsules. He became 
much interested in the pure-line theory and tested it 
out with beans. This led him to grow over a million 
seedlings. He discovered biotypos that had extra 
cotyledons. 

A second series of papers grew out of his ecological 
interest. With Tl. A. Qortner he worked out a method 
of determining density of plant saps. This led to ob¬ 
servations in the tropics and elsewhere and to the dis¬ 
covery of the greater sap density of parasitic plants 
over their host plants. It led to a study of the chcjn- 
ical differences in races of cottons corresponding to 
their morphological differences. 

The third great interest of Harris was biometry. 
Ke had the statistician’s love of numbers and he ap¬ 
plied the Pearsoniau methods to a great variety of 
aiaimai and plant data, such as the egg laying of fowls, 
basal m^bolism in man (with F. G. Benedict), and 


seedlings of the bean. His biometric work led him to 
work out now formulae of which many are of particu¬ 
lar interest to geneticists. 

Through all of Harris’s work runs evidence of his 
interest in problems of evolution. He published not 
only on organisms in relation to environment, but also 
repeatedly on natural selection atid on a.ssortutive 
mating (in man). 

Of the personal traits shown by Dr. Harris, unlim¬ 
ited industry is one of the most striking. He never 
spared himself, and on one occasion w'hen the nature 
of hia research demanded continuous observation ho 
worked during the midiiigbt and early morning hours 
throughout the winter. He organized a biometric lab¬ 
oratory at Cold Spring Harbor and supervised the 
work of a large corps of assistants. In the field his 
energy was boundless. At Minneapolis he catalyzed 
a somewhat dormant botanical group, so that his de¬ 
partment soon rose to a high rank. Harris had re¬ 
markable social traits. He inspired loyalty in his as¬ 
sociates in the laboratory and iu the field. 11 is hos¬ 
pitality, with that of Mrs. Harris, was unbounded, 
and their home was tlie center of many social meet¬ 
ings of his associatas. He was particularly happy in 
his married life. Mrs. Harris (Emma Lay) was also 
a naturalist. They had four sons in whom tla* family 
traits will, we feel sure, be continued. But the numer¬ 
ous societies in which he participated, often as officer, 
will miss him sorely. The loss brouglit by his death 
to his scientific associates will be only se<iond to that 
suffered by his family. 

C. B. Davkni>ort 

RECENT DEATHS 

Dr. Au^rton Skwaiio Cushman, chemist and 
founder of the Institute of Industrial Research in 
Washington, died on May 1, at the ago of sixty-two 
years. 

Dr. Charles Francis McKenna, consulting chem¬ 
ist of New York City, died on April 25, at the ago of 
sixty-nine years. 

MEMORIALS 

A centennial anniversary dinner in memory of 
the late Dr. Abrnham Jacobi, who was bom on May 
6, 1830, and died on July 10, 1910, was held on May 
2 at the New York Academy of Medicine. Professor 
Franz Boas, of Columbia University, was chainnan 
of the committee of arrangements. The speakers an¬ 
nounced were Dr. J. A. Hartwell, Dr. William H. 
Welch, Dr, Fielding Garrison, Miss Lillian Wald and 
Mr. George McAneny. Dr. Mary Putnam Jacobi, 
widow of Dr. Jacobi, was expected to attend. Dr. 
Jacobi became in 1860 the first professor in America 
of diaeasee of children, a subject which he taught for 
neariy fifty years. 
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A TABLET ip memory of Dr. John E. Sweet, pro¬ 
fessor of mechanical engineering at Cornell Univcr- 
eity from 1872 to 1679, was unveiled on April 5 at 
the Engineers' Club, New York. The tablet is the gift 
of the American Society of Mechanical Engineers in 


tribute to one of its founders and preeidents. Dr, 
Sweet, who died May 8,1916, was the inventor of the 
straight-line engine and, at the time of his death, one 
of the most widely known mechanical engineers in the 
United States. 


SCIENTIFIC EVENTS 


EXHIBIT OF WEIGHTS AND MEASURES AT 
THE SOUTH KENSINGTON MUSEUM 

A NEW and ponnanent exhibition has been opened 
at the Science Museum, South Kensington, to illus¬ 
trate the historical development of standards of 
weights and measurement. The London Tiinrs states 
that the exhibit occupies the whole of the entrance 
hall facing Imperial Institute Road and the long 
ground-floor gallery which leads into it. In the 
vestibule is a serie.s of instruments arranged to dis¬ 
play the principles of the equal-arm balance, the 
steel-yard and the more complicated recent mecha¬ 
nisms which extend the applications of the lever prin¬ 
ciple. 

The earliest exhibit is an authentic Egyptian equal- 
arm balance of 1350 H. C., with a wooden beam and 
a cord pivot suspension, such as is still used in the 
bazaars of India and in China. One of the original 
stone weights accompanies it. A Roman bronze bal¬ 
ance and steel-yard are shown (both in replica), and 
a number of glass weight standards of the Early 
Middle Ages. The methods of suspension by cord, 
by the less accurate ring device, by the gallows-and- 
pin, and by the knife-edge arc shown both in the 
working spwimens and in a series of transparencies 
in the adjoining gallery, while a number of skeleton 
models designed by Mr. W, A. Benton, of the Avery 
Historical Museum in Birmingham, display upon a 
small scale the various improvements made within the 
last few centuries to allow large weights to be mea¬ 
sured with great speed and accuracy. 

Certain turning-points, such as the Roberval ^'static 
enigma” of 1GC9 and Wyatt's cart-weigher of 1740, 
have alTected the wliolo of modern practice in large- 
scale weighing machines, but though the models of 
these are interesting more attention perhaf>s will be 
dravm by Mr. Benton's reconstruction of the two 
self-indicating balances designed by Leonardo da 
Vinci in a manuscript now in the Bibliotheque Na- 
tionale. 

The comimnion collection of instruments of mea¬ 
surement is of more recent date, since the invention 
of the micrometer can not well be traced beyond 
William Gascoigne's micrometer designed in 1639 for 
astronomical purposes. Important instruments such 
aa Watt's eighteenth-century micrometer, Whitworth's 
measuring machine of 1855 (the first to indicate a 


niilUonth of an inch) and the comparators recently 
developed by the National Physical Laboratory 
through the use of a beam of light, can be seen and 
demonstrated in tlie gallery. Three importiint stand¬ 
ards of length lent by the Royal Society are Graham's 
standard yard of 1742, Bird's standard 90 inches of 
1750 and Shuck burgh's 5 ft. standard of 1790. It 
was by the use of these that the Statjdards Commission 
of 1843-55 was able to connect the standards now 
in use with the Elizabethan yard, after the destruc¬ 
tion of the Imperial standard in the 1834 fire at the 
Houses of Parliament. 

THE PROPOSED MEDICAL CENTER IN 
BROOKLYN 

At the semi-centennial dinner of the Alumni Asso¬ 
ciation of the Medical Scliool of the Long Island Col¬ 
lege Hospital plans were announced on April 26 for 
the establishment of a medical center in Brooklyn, 
N. y. The plan, which includes separation of the 
Long Island College Hospital from its Medical 
School, calls for the organization of a new medical 
'ollege to be associated with nine Brooklyn hospitals. 
The physical equipment of the combined units will 
cost more than $100,000,000. 

The new i!!.stitutioD, for which a board of trusteea 
has already been chosen, will apply shortly for a char¬ 
ter as a medical college. It has voted the first $500,- 
000 toward an endow’meut fund to meet the educa¬ 
tional law requirements for the organization ot a col¬ 
legiate institution in New York State. 

I>r, James C. Egbert, president of the medical 
school that is being discontinued, is a member of the 
board of trustees of the new institution. 

The plans for the college include the erection of a 
central building which will be located in mid-Brook¬ 
lyn and which will be easily accessible to the hospitals 
involved in the plan. The site has already been se¬ 
lected. The building which is to be erected wuthin the 
next five years will cost, according to an estimate 
made by Dr, Egbert, more than $3,000,000. The plans 
of the board also call for an immediate endowment 
fund of at least $1,000,000. 

The central plant and its affiliated hospitals will 
take core of at least 400 medical students. Course 
in the first two years will be given at the central build¬ 
ing. In the last two years students will receive iu- 
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struotion at the central plant and at the aflUiated hos> 
pitals. 

Of these hospitals four will have intimate contact 
with the college and be represented on its board. 
They are the Brooklyn, Methodist Episcopal, Jewish, 
and the Long Island College Hospital. The present 
teaching arrangements with the city hospitals in 
Brooklyn, including use of clinical material by the 
third and fourth-year students, will be maintained. 

THE SUMMER MEETING OF THE SOUTH¬ 
ERN DIVISION OF THE AMERICAN 
PHYTOPATHOLOGICAL SOCIETY 

The Southern Division of the American Phyto- 
pathological Society will hold its annual summer 
meeting from June 11 to 16, The arrangements for 
the field tour are under the direction of Dr. L. E. 
Miles, chairmanj and L. M. Fenner, secretary. The 
group will assemble at the Walthall Hotel in Jackson, 
Mississippi, during the evening of June 11. On June 
12, an early departure will be made southward to the 
truck crop areas around Crystal Springs and Huzle- 
hurst. This is the center of the fresh tomato district. 
Field operations, gradhig and packing may be oh- 
served. Tomato shipments will be at the peak. In 
the field, observations are being made on the ov(;r- 
wintering of bacterial canker of tomato and other 
tomato diseases. Diseases of beans, carrots, cotton 
and sweet potatoes will be noted bore and in the 
coastal area. Search is being made for the newly dis¬ 
covered phony peach disease. Departing from the 
famous health n^sort at Browns Wells on June 13, 
visits to pecan groves and nurseries will be made, and 
the work of the South Mississippi Experiment Sta¬ 
tion at Poplarville will be noted. Citrus, figs, grapes, 
poaches, sugar cane and gladiolus will be of interest 
here. From Hattiesburg on J uue 14, the lour will in¬ 
clude diseases of citrus, pecans and sugar cane, arriv¬ 
ing in Biloxi late that afternoon. Visits to truck 
crop areas, nurseries and to the pecan station will be 
made on June 16. 

For members interested in the collecting of fungi, 
this tour should afford an opportunity for gathering 
unusual specimens. The winter and spring seasons 
have been cool and rainy over much of tlm state and 
the conditions may favor a considerable number of 
plant diseases. 

The State Plant Board of Mississippi and the Agri¬ 
cultural Experiment Station have tendered their ser¬ 
vices in making the tour available to visitors who 
may come by train. All members, visiting scientists 
and agricultural workers interested in plant diseases 
and their control are extended a cordial invitation to 
meet with the society. Requests for reservations 
should be addressed to the committee at A. & M. Col¬ 
lege, Mississippi. 


AWARD OF THE MEDAL OF THE AMERICAN 
INSTITUTE OF CHEMISTS TO 
MR. EASTMAN 

The American Instiluto of Chemists has awarded 
its medal ‘^for noteworthy and outstandiTig service to 
the science of chemistry and the profession of chemist 
in America’^ to Mr. George Kastman. Dr. Fred¬ 
erick E. Breithut, president of the institute, has made 
the following statement: 

Mr. Eastman's research work toward 8 im 2 )lifying and 
popularizing photograifiiy was begun in 1883 with his 
iirst attempts to Tnako tLe now woll-kziown roll film, and 
it was a chemical discovery—the use of nitro cotton dis¬ 
solved in the proper solvents—which marked the turning 
point of his career. 

One of the first buildings at Kodak Park was a chem¬ 
ical laboratory and throughout the entire development of 
his work, Mr. Eastman has always availed himself of the 
servicoa of trained chemists, and of whatever chemical 
processes could in any way be useful in his projects. A 
research laboratory, one of the greatest in the country, 
was established in 1912 to deal specifically with the fun¬ 
damentals of photography, and to carry on investigations 
along all lines of interest to the company. Its accom- 
plishjnonts, in chemistry and physics aa well as in pho¬ 
tography, were so effective that at present the Eastman 
Kodak Company is practically a self-contained chemical 
manufacturing concern. It operates plants for the manu¬ 
facture of its own acids, silver salta, solvents, gelatine, 
large-scale production of cellulose nitrate and acetate for 
all kinds of films, and a iinifjiie mill for photographic 
paper. 

The most noteworlliy service to American chemistry in 
Mr. Eaatinan’s career wus made in 3918 when he ap¬ 
proved the estabUshment by the llesetirch Laboratory of 
a department of synthetic organic cJiemistry to manu¬ 
facture and supply the various Hynthetic organic chem¬ 
icals required for research purposes in the United States. 
The primary object of this much-needed move was to in¬ 
sure the complete independence of the United States in 
regard to these essential materials, and it received the 
cooperation and active support of both industrial and 
academic chomiatB throughout the country. Continued 
cooperation with all available sources of supply and an 
active production program have increased the number of 
availablo chemicals to over 2,GOO—a number of high qual¬ 
ity organic chomioals greater than that of any other 
country. The value of this work was recognized pub¬ 
licly when the Synthetic Organic Chemical Manufac¬ 
turers Association, in 1925, made Mr. Eastman an hon¬ 
orary momboT. 

Mr. Eastman has always recognized the great value to 
him of the chemists of the country and of the insUtutions 
in which they were trained. His gifts to the Massachu¬ 
setts Institute of Technology may perhaps bo taken os a 
direct tribute to the chemists and engineers W'ho came 
from there to assist him in the building up of his great 
business. In all, over sixty million doUars have been 
given by him to educational institutions, especially to the 
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Kawacbiiaetts Institute and to the TJniTeTsity of 
Rochester. 

The history of tho Eastman Kodak Company shows 
what the application of chemical research can mean in 
the creation of new wealth in vast nmoimts. Many of 
our backward induBtrios could profit by a study of Mr. 
Eastman *s mothods. Some of those iiidiistriofl do not yet 


comprehend what he understood forty years ago. Mx, 
Eastman learned to apply chemistry to the control of the 
transformation of tho materials which he nsed| and that 
knowledge has been applied by him, through the photo¬ 
graphic science and art which is now a part of our daily 
life, to create not only wealth, but service and happinoss 
for all mankind. 


SCIENTIFIC NOTES AND NEWS 


At the concluding seB.sion of the Bixty-aixth annual 
meeting of the National Academy of Scieucea on 
April 30 the following were elected to niembership: 
Dr. C. A. Adams, professor of electric4il engineering 
and dean of tho cngijieering school, Harvard Uni¬ 
versity; Dr. J. VV’. Alexander, professor of mathe¬ 
matics, Princeton University; Dr. Eugene T. Allen, 
research cheinist, Geophysical Laboratory of tho Car¬ 
negie Institution of Washington; Dr. Harry Bate¬ 
man, professor of matbematice, physics arid aero¬ 
nautics, the California Institute of Technology; Dr. 
Isaiah Bowman, director of the American Geograph¬ 
ical Society; Dr. G. P. Clinton, botanist, Connecticut 
Agricultural hlxperinicnt Station, and research asso¬ 
ciate in plant pathology, Yale University; Dr. Wil¬ 
liam Weber Coblentz, physicist, Bureau of Stand¬ 
ards; Dr. Paul S. Epstein, professor of mathematical 
physics, California Institute of Technology; Dr. 
Vernon Kellogg, secretary of the National liesearch 
Council; Professor Frederick G. Keyes, in charge of 
the chemical department of the Massachusetts Insti¬ 
tute of Technology; Dr. K. S. Lashley, j^rofeasor 
of psychology, the University of Chicago; Dr. 
Berthold Laufer, curator in anthropology, Field 
Museum, Chicago; Dr. S. C. Land, director of the 
School of Chemistry, University of MinnesoU; Dr. 
Frank E. lloss, astronoinor at the Yerkes Observa¬ 
tory; Dr. A. H. Sturievant, professor of genetics, 
California Institute of Technology, Dr. R. A, Milli¬ 
kan, of the California Institute of Technology, was 
reelected foreign secretary of the academy for a term 
of four years. Dr. Kurl T. Compton, of Princeton 
University, was elected a member of the council, to 
succeed Dr. George E. Hale, and Dr. J. McKeen 
Cattell, editor of Science, was reelected for a term 
of three years. 

At the dinner of tho National Academy of Sci¬ 
ences, held in Washington on April 29, the medals of 
the academy were presented as follows: The Mary 
Clark Thompson Medal for the most important ser¬ 
vices to geology and paleontology to Professor Wil¬ 
liam Berryman Scott, Princeton University; the 
Agassiz Medal for oceanography to Dr. Johannes 
Schmidt, director of the physiological department of 
the Carlsberg Laboratory of the University of Copen¬ 


hagen; the Daniel Giraud Eliot Medal and Hono¬ 
rarium for the most meritorious work in zoology or 
paleontology for 1927 to Dr. Erik 11. O. Stensid, of 
the Royal State Museum of Natural Historj^ Stock¬ 
holm, and for 1928 to Ernest Thompson Seton, for 
his book on “Lives of Game Animals,” The Public 
Welfare Medal liad been awarded before his death to 
Stephen T. Mather, organizer and director of the 
U, S. National Park Service. 

At the annual meeting of the American Philosophi¬ 
cal Society members were elected as follows: Dr. Nor¬ 
man L. Bowen, pctrologist, Geophysical Laboratory, 
Carnegie Institution; Admiral Ricliard E. Byrd, Bos¬ 
ton, Massachusetts; Cyrus H. K. Curtis, The Curtis 
Publishing Company, PhOadelphia; Dr. Harvey 
Cushing, Moseley professor of surgery, Harvard Med¬ 
ical School; Mr, Francis Irende du Pont, E. I. du 
Pont de Nemours and Company; Raymond Blaine 
Fosdick, lawyer, trustee of the Rockefeller Founda¬ 
tion and of the General Education Board; Hr. 
Thomas Sovereign Gates, banker, trustee of the Uni- 
/eraity of Pennsylv^ania; Mr. William Guggenheim, 
New York City, manager of the Guggenheim mining 
and smelting interests in Mexico; Dr. Solomon S. 
Huebner, professor of insurance and commerce, the 
University of Pennsylvania; Mr. Archer Milton 
Huntington, author, New York City; Dr. Merkel 
Henry Jacobs, professor of general physiology, Uni¬ 
versity of Pennsylvania; Charles Franklin Kettering, 
president of the General Motors Research Corpora¬ 
tion, Dayton, Ohio; Alfred Lee Loomis, banker, di¬ 
rector of tho Loomis Laboratories for Physios at Tux¬ 
edo Park, New York; James Brown Scott, president 
of the Institution of International Law, Washington, 
D. C., and trustee and secretary of the Carnegie En¬ 
dowment for International Peace; Dr. Frederick Til- 
ney, professor of neurology, Columbia University; 
Dr, Alexander Wetmorc, assistant secretary of the 
Smithsonian Institution. Foreign residents were 
elected as follows: Professor Albert Einstein, Uni¬ 
versity of Berlin, and Dr, John Stanley Pla^ett, di¬ 
rector of the Dominion Astrophysical Observatory^ 
Victoria, B. C, 

A Fbakelik Medal of the Franklin Institute luuB 
been awarded to Sir William Bragg, Fnlleriaxi pnh 
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feddor of chemistry at the Royal Institution and 
director of the Faraday Research Laboratory. A 
dinner in his honor and in honor of other medalists 
of the institute will be given in Philadelphia on 
May 21. 

Dr. Fat-Cooper Cole, chairman of the department 
of anthropology at the University of Chicago, has 
received the gold medal of the Chicago Geographic 
Society for his anthropological researches. The pre¬ 
sentation speech was made by Dr. James Henry 
Breasted, director of the university’s Oriental Insti¬ 
tute, who received the same honor in .1929 for roseai’ch 
in Egypt and the Near East. Dr. Cole’s ethnolog¬ 
ical investigations have taken him into the Philip¬ 
pines, the Malay Peninsula, Sumatra, Java and 
Borneo. 

The Leslie Dana Medal for the prevention of 
blindness has been awarded to Dr. George E. do 
Sohweinitz, professor emeritus of ophthalmology at 
the University of Pennsylvania. 

Da. H. L. P'AiROiiiLD, ernerittis professor of geology 
at the University of Rochester, celebrated his eightieth 
birthday on April 29. 

At the meeting of the American Association of 
Pathologists and Bacteriologists held in Now York 
on April 17 and 18 the following officers were elected: 
President, George R, Callender; Vice-president, Ward 
J. MacNeal; I'reasurer, F. B. Mallory; Secretary, 
Howard T. Karsner; Incoming member of the council, 
0. T. Avery; Assistant Secretary^ Bobei*t A. Moore, 
For distinguished service in pathology and bacteri¬ 
ology, the gold-headed cane of the association was 
presented to Dr. Theobald Smith. The association 
will meet next year at Western Reserve University on 
April 2 and 3. 

At Harvard University the following promotions 
have been made to professorships: Leigh Hoadlcy, 
eoology; E, A. Hooton, anthropology; Marston 
Morse, mathematics; H. H. Plaskett, astrophysics; 
to associate professorships, Kirk Bryan, physiog¬ 
raphy; H. A. Frost, architecture; J. L. Walsh, 
mathematics. 

Dr. H. j. Wilkinson, formerly senior demon¬ 
strator of anatomy at the University of Sydney, has 
been appointed professor of anatomy at the Univer¬ 
sity of Adelaide, Australia. During the past eightet^n 
months Dr. Wilkinson has been a fellow of the 
Rockefeller Foundation, working on the innervation 
of skeletal muscle in the laboratories of Boeke in 
Utrecht, Agduhr in Upsala and Ranson in Chicago. 

Dr. Ward B. White, director of the New York 
State Bureau of Chemistry, has accepted the position 
of chief of food control, Food and Drug Administra¬ 


tion, U. S. Department of Agriculture, effective on 
June 2. This appointment is to lill the vacancy 
caused by the death of Dr. R. W. Balcom. 

Dr. Robert Hegner, who has served for the past 
school year as visiting professor and head of the 
department of para.sitology in the school of Hygiene 
and Public Health of the University of the Philip¬ 
pines, has returned to the Johns Hopkins University. 

Dr. Ernest Carroll Faost, profes.sor of parasitol¬ 
ogy in the College of Medicine, Tulane University of 
Louisiana, will spend the months of Juiu% July and 
August as visiting investigator at the Gorgas Me¬ 
morial Laboratory. He vnll take with him two young 
New Orleans physicians. The group will associate 
themselves with Dr. Herbert C. Clark, director of the 
laboratory, Dr. John Miller, pathologist, and Major 
L. H. Dunn, entomologist, in the study of the sig¬ 
nificance of amebiasis and of nematode infections in 
man and monkeys in the Canal Zone. 

Dr. David I. Miller, government entomologist of 
New Zealand, recently spent several days in confer¬ 
ence with the entomologists of the U. S. National Mu¬ 
seum while on his way to Europe. 

It hs announced at the Smithsonian Institution that 
John P. Harrington, of the Bureau of Ethnology, re¬ 
turned to Washington on April 20, after eleven 
months of field study among the Karuk and San Juan 
Indiana of California, anti that Dr. J. W. Gidley, of 
the U. S. National Museum, left Washington on May 
1 to continue work begun in Idaho last summer in the 
Snake River Valley. 

Father Berakd Haile, Frauciacan monk and for 
twenty years missionary among the Navajo Indiana 
of Arizona, has joined the scientific staff of the Uni¬ 
versity of Chicago as research associate in anthro¬ 
pology. He will spend the coming summer tenting 
among the Apaches of New Mexico, equipped with a 
phonograph for recording their language and music. 

The Ottley-Anthony South American Expedition 
of the American Museum of Natural History has re¬ 
turned to New York after a sojourn of six months in 
tlie field. The expedition was undertaken primarily 
to make a reconnaissance over a very wide area for 
the purpose of future collecting. In this it was suc¬ 
cessful, as well as in the collection of a representation 
of the mammals from the various localities. During 
the trip the party crossed the Andes no less than six 
times, and visited six of the South American repub¬ 
lics. The expedition was made possible through the 
generosity of Mr. Gilbert Ottley, who acted as field 
assistant to Mr. H. E. Anthony, curator of mammals, 
in charge of the expedition. 
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Thk members of the new administrative board of 
the American Engineering Cotmcil include, in addi¬ 
tion to the president, Mr. Carl E. Orunaky, of San 
Francisco, the following vice-presidents of tho 
council; L. P. Alford and L. B. Stillwell, New York; 
0, H. Koch, Dallas, Texas; G. S, Williams, Ann 
Arbor, Michigan. The following representatives of 
the constituent organiy.ations of the council were also 
appointed to the board: American Institute of (-hein- 
ical Engineers—Dr. H. E. Howe, Washington, D. C.; 
American Institute of Consult]jig Engineers—Edwin 
F. Wendt, Washington, D. C.; American Institute of 
Electrical Engineers—C. O. Bickolhaupt, Atlanta; 
H. A. Kidder, New York; It. F. Schuchardt, Chicago; 
Professor C. F. Scott, Yale University; C. E. Skin¬ 
ner, East Pittsburgh, Pennsylvania; American So¬ 
ciety of Agricultural Engineei*s—l^rofesaor William 
Jioss, University of Minnesota; American Society of 
Civil Engineers—II. S. Crocker, Denver; A. J. 
Dyer, Nashville; Dean Anson Marston, Iowa State 
College; Frank M. Williams, Albany, New York; 
American Society of Mechanical Engineers—John 
Lyle Harrington, Kansas City, Missouri; John H. 
Lawrence, Now York; Oeiioral li. C. Marshall, Jr., 
Chicago; Charles Piez, Chicago; E. N. Trump, 
Syracuse; D. Robert ynrnall, Philadelphia. The 
following representatives from regional districts were 
named: George A. Reed, Commissioner of Public 
Works, Montpelier, Vermont; Burritt A. Parks, 
Grand Rapids, Mich,; Professor J. S. Dodds, Uni¬ 
versity of Iowa; C. B. Hawley, Washington, D. C.; 
A. A. Krieger, Louisville, Ky.; W. W. Horner, Si. 
Louis, Mo. 

Dr. Jou^j R. Mohleh, chief of the Bureau of 
Animal Industry of the Department of Agriculture, 
has been appointed chief of the delegation which will 
attend the International Veterinary Congress in 
London, August 4 to 0. The other American dele¬ 
gates are Dr. George 11. Hart, of Davis, Calif.; Dr. 
Adolph Kichhorn, of the Lederle Antitoxin Labora¬ 
tories, Pearl River, N. Y.; Dr. Charles H. Stunge, 
dean of Iowa State College; Dr. W. E. Cotton, of 
Bethesda, Md.; Dr. A. T. Kinsley, of Kansas City, 
Mo., and Dr. J. F. Devine, of Goshen, N. Y. 

Li.kweTjYn Wii-niAMS, assistant in wood technology 
on the stall of the Field Museum, Chicago, and leader 
of the Peruvian division of the Marshall Field 
Botanical Expedition to the Amazon, is expected 
back in Chicago about the middle of May. He has 
made collections of woods and other botanical mate¬ 
rial in the Amazonian forests of. Peru, and explored 
some regions believed never before to have been 
entered by a white man. Mr. 'Williams has been in 
the field about one year. The other division of the 


expedition, which worked along the Amazon in 
Brazil under the leadership of Dr. B, E. Dahlgren, 
acting curator of botany, returned several months ago. 

The eighth meeting of the Harvey Society, which 
will be the twenty-fifth anniversary meeting of the 
founding of the society, will be held at the New York 
Academy of Medicine, on Thursday evening, May 15, 
at eight o'clock. Dr. Rufus Cole will deliver an 
address on the progress of medicine during the past 
tw'enty-five years, as exemplified by the Harvey lec¬ 
tures, and the ‘^Harvey Film,” executed by Sir 
Thomas Lewis utkI Dr. H. H. Dale, will bo shown. 

Professor William J. Crozier, of the department 
of general plo^siology at Harvard University, deliv¬ 
ered the Luther Lafiin Kellogg Lectures at Rutgers 
University on April 20, 30 and May 1. The general 
subject of tbe lectures was Aspects of Behavior,” 
with the sub-headings, ‘‘Regularities in J^iving Sys¬ 
tems,” “Elements of Conduct” and “Mechanism and 
Behavior.” 

Colonel W. A. Staurett gave the fifth lecture in 
the A Id rod Series at the Massachusetts Institute of 
Technology on April 25. He spoke on “The Business 
Aspects of the Modern Builder's Problem.” After his 
lecture Colonel Starrett showed a motion picture of 
tbe construction of tho Bank of Manhattan Building 
in Now York City. 

The eighteenth annual meeting of the Eugenics 
Research Association will be held at the Hotel Mo- 
i.lpin, New York, on the morning of Saturday, May 
17. The presidential address will be given by Dr. 
Clarence 0. Campbell, of New York, on “Human 
Evolution and Eugenics.” The fourth annual meet¬ 
ing of the American Eugenics Society will be held in 
the afternoon. A luncheon and a dinner have been 
arranged. 

The General Education Board of New York has 
given $500,000 to the .Johns Hopkins Hospital and 
School of Medicine to be used for the completion of 
the William Osier Medical Clinic and the William 
Stewart Halstead Surgical Clinic. 

Washington University (St, Louis) has received 
a gift of $240,000 from the Rockefeller Foundation. 
No restriction is placed on the use of the money, ex¬ 
cept that it be spent principal and interest over a 
period of seven years in research in pure as distin¬ 
guished from apifiied science. 

The Chicago Medical School has purchased from 
the Francis B. Willard Hospital the property at 710 
South Lincoln Street. It will move into its new quar¬ 
ters during June, so that school will open in the new 
building next September. During the first month 
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next fall, a homecomiug day will be observed, with 
stiitable exercises. This new property will give the 
school the opportunity for expansion which it has 
sought for several years. Its dispensary service will 
be enlarged and it will bo able to undertake a series of 
research problems having to do with the cause, course 
an<i prevention of disease. 

The twelfth annual meeting of the American So¬ 
ciety of Manimalogists will be held at the American 
Museum of Natural History, New York City, from 
May 21 to 24. The first three days will Vie devoted 
to the presentation of papers, included among which 
will be those comprising a symposium on the gorilla, 
arranged by Dr. Willinin K. Gregory, and another 
on the utilization of zoological park collections for 
research, arranged by Dr. W. Keid Blair. 

During the recent meeting of the Ohio Academy 
of Science, the committees appointed on March 8, at 


the joint meeting of the Akron Society of Applied 
Physics and the Central Ohio Physics C.lub, reported 
in favor of the formation of the *‘Ohio Physics Asso¬ 
ciation,” consisting of ali local clubs and societies that 
are devoted to physics; and a news publication en¬ 
titled Phyaica Newa, whose purpose will be to give 
personal, industrial and academic news to physicists. 
One of the purposes of the Physics Association is 
to edit this Physics News and to encourage and i)ro- 
vide for joint meetings of various clubs; and to en- 
coui*age formation of local physics clubs. It is felt 
that industrial and academic physics may be brought 
into a closer and better cooperation by such an asso¬ 
ciation, and that high-school physics teachers may 
receive also some benefits thereof. The affairs of the 
Physics Association ore to be carried on by an ex¬ 
ecutive committee, composed of the last past president 
of the various clubs. 


DISCUSSION 


RENEWAL OF THE AMERICAN MUSEUM 
EXPLORATIONS IN THE GOBI DESERT 

In response to the article wViicli appeared in Sci¬ 
ence, September 27, 1929, entitled “luterniption of 
Central Asiatic Exploration by the American Museum 
of Natural History,” and also in response to letters 
addressed at the same time to the directors of leading 
institutions in Peiping (Peking), I have received as 
President of the American Museum of Natural His¬ 
tory very courteous letters from three of the leading 
directors of Peiping institutions os follows: 

The National Library of Peiping, Acting Director T. 
L. Yuan. 

The Geological Survey of China, Director W. 11. Wong. 

The Committee for the Preservation of Ancient Objects, 
Chaiman Tchang Ki; and the Chairman of the Peiping 
Branch, Dr. Ma Heng. 

To these most welcome letters President Osborn 
sent the following reply in identical language to each 
of those institutions: 

February the first, 
Nineteen hundred thirty 

Dear Sir: 

I acknowledge with pleasure the receipt of your loiter 
of December 12th in reply to my letter of October 22nd 
and the oopioe of Science containing my official report. 
I am very glad to learn from the concluding paragraph 
of your letter of your friendship for the American 
Museum, of your interest in the scientific importance of 
our Central Asiatic Expeditions and your desire to do all 
within your power to enable the Expedition to resumo its 
work next year. 

The interruption of the Expedition has been a very 
great blow to the advancement of the sciences of geology 


and paleontology. It has entailed very sorioua financial 
loss to the American Museum of Natural History; it has 
been a severe disappointment to the Bvo hundred and 
fifty-three subscribers to the Central Asiatic Expeditions 
in thirty-seven states of the Union. It has been a great 
disappointment to me personally for during my visit to 
Peking in 1923 I planned with Director V. K. Ting of the 
Geological Survey and Director Kung Pa King of the 
Art Museum and others to help build up a natural history 
museum in one of the palaces, to supply it with specimens 
of all kinds from our collections here but especially with 
duplicates from the Asiatic Expeditions. 

The reprosentativtie of this Museum, Dr. Boy Chapman 
Andrews and Mr. Walter Granger, are men of the finest 
personal character, reputation and deportment who have 
been with me for tViirty-iunc years and Iwcnty-ono years 
respectively. All the representatives of all the Ainericau 
Museum Expeditions to all parts of tiie world boar 
official instructions to exorcise great courtesy, integrily 
and fidelity to the customs i4ud laws of the countries they 
visit. 

Especially as regards hun)an Archa&ology and original 
and historic monuments relating to the civilized history 
of man, the American Museum has strongly supported 
the laws of different countries both in the Old and New 
Worlds. Wo believe they should be kept in the countries 
where they ore found provided that these countries have 
the means and the intention of preserving and caring for 
them as you aro now doing in your honorable Society for 
the Preservation of Ancient Objects. 

The American Museum and its representatives in every 
country have taken an entirely different ground towards 
geologic, palfflontologic, and zoologic specimens. We 
have collected fossils in every country and we have wel¬ 
comed students and explorers from every other country 
within our states and territories. From time Immemorial 
scientific parties from other countries—from France, Ger¬ 
many, England and other European states—have been 
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freoly collecting foisila in America or freely purchasing 
them by export through dealers. 

These fossils from India and China are generally found 
in a most fractured and imperfect condition and only 
through compfiriHon in our Museum with other fossil and 
living specimens and through access to the vast litc^rnture 
of piilueontology and geologfy is it possible to dofcrminc 
what they are. I personally have labored for months 
with the greatest difficulty on the fossils received from 
the Central Asiatic Kxpedition and it is only toy fifty 
years of slndy which have enabled mo to correctly iU' 
terprot those found in the first year before the completion 
of the United States Geological Survey Monograph which 
I am now sending to the National Geological Survey of. 
China. 

It is very rare that fossils have an intrinsic financial 
value. Their value comes only from the study which ia 
put upon them. In this respect they differ entirely from 
arcJiaeological specimens which often have immediate and 
great intrinsic value, 

1 hope in this spirit of a new understanding that the 
National Geological Survey of China will cordially sup¬ 
port the renewal of the Central Asiatic Expedition and 
will trust to our fairness in having due regard to the ad¬ 
vance of science in Cliina and our integrity in carrying 
out our agreements along the lines which prevail in all 
the countries with which wo are in cooperation for the 
advancement of geology and palaeontology. 

Sincerely yours, 

Heney Faiefieli) Osbokn, 
President 

Dr. W. H. Wong, Birecjtor 

The National Gkolooical Survey of China 

On Mareh 18, President Osborn received a cable 
from Dr. Andrews reporting on the result of his nego¬ 
tiations with Professor Ma Tletig, Chairman of the 
Commission for the Praservation of Ancient Objects, 
requesting that the following announcement be made 
in Science: 

President Osbom is glad to announce that the diffi¬ 
culties regarding the work of the Central Asiatic Ex¬ 
pedition have been satisfactorily adjusted. An under¬ 
standing has been reached between both the Cultural 
Society and the Commission for the Preservation of 
Ancient Objects officially apiKJinted by the Government 
of Nanking, with the American Museum of Natural His¬ 
tory. Members of both the Cultural Society and the 
Commission for the Preservation of Ancient Objects are 
in sympathy with scientific men in other parts of the 
world and appreciate the importance for China and the 
world of science of mutual harmony, while maintaining 
for China a primary interest in its scientific treasures. 
The Central Asiatic Expedition and the Commission for 
the Preservation of Ancient Objects will cooperate in 
the coming expedition in results as v^ell as in the scien¬ 
tific study of collections. 

This message makes it clear that Dr. Andrews is 
now making ready to resume the work in Mongolia 


this season. Curator Walter Granger^ chief paleon- 
toiogrist of the expedition, now in the American Mu¬ 
seum working up the 1928 collections, accompanied 
by Mr. Albert Thomson, assistant in palaeontology, 
and Mr. J. McKenzie Young, head of the motor 
transport, are preparing to sail for China as early 
as they receive positive word from Chief Andrewa. 

On March 24 Andrews cabled that the agreement 
with the Cultural Society and the Commission for 
the Preservation of Ancient Objects had been signed 
by both parties, and Messrs, Granger, Thomson and 
Young are to take the quickest route to Peiping. 
This means that the expedition will be equipped and 
ready to start north into the Gobi Desert about May 
1. This harmonious outcome of negotiations which 
have been in progress since August, 1928, will be 
extremely gratifying to geologists and paleontolo¬ 
gists all over the world and will renew the coopera¬ 
tive relations between the American Museum and the 
scientific institutions of China. 

Postscript, April Jii9: Dr. Roy Chapman Andrews 
cables that the Chinese Government of Nanking ap¬ 
proves the recommendation of the Cultural Society of 
Peiping for the renewal for the fifth season of ex¬ 
ploration in the Desert of Gobi succeeding the active 
seasons of 1922, 192^1, .1925, 1928. Messrs. Granger 
and Thomson arc due to arrive in Peiping on May 
9 and Dr. Andrews cables that all the arrangements 
have been made to reenter Mongolia immediately. 

The American Museum of Natural History desires 
to express to the Cultural Society, the Commission for 
the Preservation of Ancient Objects and to the Gov¬ 
ernment of Nanking its appreciation of their liberal 
action in this matter and its desire to cooperate in the 
advancement of paleontology and geology in China as 
well os throughout the world. 

Henry Fairfield Osborn, 

President 

Ameeican Museum or Natural History, 

March 24, 1930 

AUSTRALOPITHECUS NOT A CHIMPANZEE 

Australopithecus, the fossil juvenile anthropoid ape 
from Taungs, South Africa, has been a center of con¬ 
troversy ever since the preliminary description of the 
skull by Professor Dart in 1925. Opinions as to its 
position have ranged from the belief that it ia close 
to the line of human evolution to the view that it is 
merely a young chimpanzee. Unfortunately, few who 
have discussed it have seen the original, and have 
based their opinions on photographs or somewhat 
inadequate casts. 

During a recent visit to Johannesburg I had the 
pleasure, through the kindness of Professor Dart, of 
studying the apeoimen under the gmdatide of Dr. 
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Broom. I do not intend here to enter into a general 
discussion of the position of this interesting fossil, 
but wish merely to protest emphatically against its 
dismissal as “merely a chimpansee.^' Certainly, of 
liviDtg anthropoid apes, the chimpanzee is the only 
one with which a comparison might possibly be made. 
Both Professor Dart and Dr. Broom, however, have 
pointed out many features in which this specimen 
differs from this living form. Direct comparison of 
the fossil with chimpanzee skulls of a similar degree 
of development renders it obvious that Auatralo- 
pithecus is Bpecillcally distinct, and generic distinction 
seems almost equally certain. 

New light is now shed on the subject through the 
fact that Professor Dart has skilfully disarticulated 
the jaw, revealing the dentition in its entirety. A 
study of the teeth suffices to render the assignment of 
Australopiihecus to the chimpanzees absolutely out 
of the question. The vertical position of the iucisoi*s 
as contrasted with the forward slope of those of the 
chimpanzee has been discussed by Dart and Broom. 
The canines are small as compared with the niilk 
molars; these teeth are much larger than those of the 
chimpanzee and in their size, shape and structure 
appear to be outside the possible range of variation 
of that genus and, in fact, resemble Uiore closely the 
human type. 

Attempts to settle the phylogenetic position of 
Amtralopithecus might best be postponed until the 
publication of Professor Dart’s monograph on the 
skull. But in the meantime it can not be too strongly 
emphasized that Australopithecus is not a chimpan¬ 
zee, but a new and separate type of anthropoid ape, 
worthy of careful consideration in any discussion of 
higher primate phylogeny. 

Alfred S. Romer 

Walker Museum, 

University or CniCAOo 

STRIATED COBBLES FROM TEAY VALLEY. 

WEST VIRGINIA 

The occurrence of striated cobbles and boulders in 
regions south of the glaciated area has been discussed 
recently by Wentworth.^ In examining gravels in 
Teay Valley, West Virginia, during the past summer 
the writer found striated cobbles in a new locality, 
and since their presence here sheds additional light on 
the origin of such cobbles and also on the problem of 
the diversion of the Kanawha River from its old 
course through Teay Valley, it is desired to put the 
facts on record. 

Teay Valley has long been recognized as an 

tO. Wentworth, Striated Cobbles in Southern 
Btatee,’^ BaU. S 0 O, Am., 3d: IdSfi. 


abandoned river valley, having been first brought to 
attention by I. C. White in 1884 and described in some 
detail a few years later by G. F. Wright. In 1903 
W, G. Tight discussed it in detail, showing its rela¬ 
tion to other preglacial drainage lines. It is now gen¬ 
erally accepted to be the abandoned channel of the 
Kanawha River, which deserted this northwesterly 
course for its present northward course. 

Teay Valley is about a mile wide and thirty-five 
miles long, extending from St. Albans to Hunting- 
ton. The Teay formation, which consisLs of gravel 
grading upward into finely laminated clay, Tvas de¬ 
posited in this valley. The striated quarlzitic cobbles, 
ranging in diameter from two to ten inches, were 
found in exposures of the gravel in cuts made by the 
Chesapeake and Ohio Railroad about three miles east 
of Milton. 

Three possible origins for striated cobbles south of 
the margin of continental glaciation have been sug¬ 
gested.* The lithology, location and a.ssociation of 
the cobbles in the Teay fonnation make the hypothesis 
of intense valley ice action tlie most plausible explana¬ 
tion for their striation. 

In order to explain the character and distribution 
of the clays of the Teay formation, Campbell® ha.s 
suggested that local icc dams existed for some time, 
causing the ponding necessary for the Teay River to 
seek the new course now occux)ied by the Kanawha, 
and also deposition of the laminated clays. Striated 
cobbles here lend support to the ice dam hypothesis in 
that it indicates icc action in Teay Valley at the time 
tlie Teay formation was deposited. 

A more detailed description, with illustrations of 
the cobbles, will be published elsewhere. 

Julian J. Petty 

University of Booth Carolina 

THE NATIVITY OF THE PUMPKINS 

Various opinions have been expressed as to the 
nativity of C. pepo and C. moschata, our cultivated 
pumpkins. Some botanists regard them as of Ameri¬ 
can origin and others as native to eastern Asia, 

Since the plant has never been found in its natural 
habitat the subject has been one of speculation based 
upon certain terms of inexact meaning. Recently, 
however, there has come to light through the activities 
of the archeologists a rich store of material which 
throws important light on this subject. In the re¬ 
coveries from the Cliff Dweller ruins fragments of 
the rind and peduncle in an excellent state of preser¬ 
vation have been secured and in the mortuary bowls 
seeds of cucurbits are found, the taxonomic charac¬ 
ters of which are clearly defined. This material is 

• Op. rit., p. 048. 

*M. R. Campbell, Sciencb, n.s., 12; 98-99, 1901. 
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now in the Peabody Museum of Harvard University 
and was collected by Messrs. Kidder and Guernsey. 
Also, in the Colorado State Historical Museum, are 
found specimens recovered by Dr, Paul S. Martin. 
The writer has been privileged to study these collec¬ 
tions and finds numerous specimens of C. moschata 
and C, pepo. In the instance of the Peabody collec¬ 
tion, some of the specimens are quite ancient. Ac¬ 
cording to Kidder they aro from the Basket Makers, 
a culture antedating the Cliff Dwellers, and are re¬ 
garded by him as belonging to the period 1500 to 
2000 B. C. 

Interesting Tuaterial of a similar charn('t(‘r 1ms come 
to light in the explorations made by Mr. Meil M. 
Judd under the direction of the National Geographic 
Society at Pueblo Bonito, New Mexico. In this 
material fragments of stems and seeds are found 
which arc identified by Dr. C, Y. Coville as 6’. pepo 
and C, wmschflta, 

Krom the Everglades of Florida Dr. John K. Small 
has collected a plant of unknown origin which is run¬ 
ning wild and is known as the Seminole Indian 
pumpkin, a variety of G. moschata. 

In the Guadalupe Valley of southern Texas occurs 
a cucurbit closely related to C7. pepo which ax>pcars 
to be indigeno\is. L. II, Bailey collected specimens 
in its natural habitat which ho identifies as C. texana. 

The fact that C. pepo and 6'. moschata ai*e in¬ 
digenous to North America seems clearly established. 
The nativity of the third species, C. maxima, the 
squashes, is still in the dark, and we are in hopes 


that the archeologists may in time bo able to throw 
light upon this subject also. 

A. T. Efiwijy 

Iowa State CoUiEOK 

STARLINGS IN OKLAHOMA 

That the starling this winter invaded the state of 
Oklahoma may be of interest to some ornithologists 
and zoologists. The starlings have not been reported 
before this year for this state, but appeared in con¬ 
siderable numbers in Tulsa County in December, 
1929, as reported by Miss Edith Force, of the Tulsa 
city schools. The birds appeared on the campus of 
the University of Tulsa at different times during the 
three weeks of cold weather beginning January 10. 
During this i)eriod, there was a snowfall of about 
twenty inches, and the thermometer reached the zero 
mark at different times. On the night of January 
13, amidst a storm of snow and sleet, a starling flew 
through an open window of one of the dormitories 
where it was caught and identified the next morning. 
Dr. R. D. Bird, of the department of zoology, Okla¬ 
homa University, says that starlings appeared on the 
state university grounds and in the vicinity of Nor¬ 
man, Oklahoma, at the same time they were seen at 
Tulsa in January, The starlings left the above-men¬ 
tioned communities when the cold weather broke up, 
during the first week hi February, and so far as the 
writer knows, no one has observed them in this 
locality since. 

H. D. Chase 

U avEKSiTT or Tulsa 


SCIENTIFIC BOOKS 


Operational Circuit Analysis. By Vaknevar Bush, 
Eng.D., professor of electric power tranninission, 
Massachusetts Institute of Technology. With an 
appendix by Norbert Wiener, Ph.D., assistant pro¬ 
fessor of mathematics, Massachusetts Institute of 
Technology. John Wiley and Sons, Inc., New 
York; Chapman and Hall, Ltd., London, 1929, 

It is now nearly fifty years since Heaviside intro¬ 
duced the shorthand operational methods associated 
with his name for the solution of circuit problems 
arising in telegraph and telephone engineering. The 
adoption of tlicse methods by engineers has been 
relatively slow. This has been due partly to a lack 
of a compact, orderly exposition of the methods and 
partly to a natural aversion to the intellectual labor 
of mastering a novel discipline Which appeared to 
offer a less rigorous alternative to classical methods 
which had to be mastered in any case as a preliminary 
to the understanding of the new tools. Those who 


were only occasionally faced with such problems could 
scarcely be expected to make an attempt at such a 
mastery. 

The great expansion of the field of communication 
engineering in the last twenty-five years and the 
applicability of its results to other fields (notably 
acoustics) have, however, forced an intensive develop¬ 
ment of the mathematical tools available, in which 
increasing attention has been paid to the Heaviside 
methods so that a considerable literature now exists. 
The present work is, however, the first attempt to 
embody the subject in text-book form. 

Professor Bush is to he congratulated on the suc¬ 
cess with which he has performed hia task. The 
superposition theorem, the integral theorem and the 
expansion theorem are developed in a manner to 
bring out clearly their interrelations and their rela¬ 
tive contribution to the direct operational procedure. 
The fundamental grounding of the Heaviside methods 
in the Fourier analysis and their relation to the 
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theory of functions of a complex variable are ade¬ 
quately treated. The style in which the book is 
vnritten is simple, direct and not lacking in a wit 
entirely appropriate to a disciple of his master, 
though free from the bitteniess and even malice that 
80 often characterizes the latter’s amusing outbursts. 

A considerable number of interesting and sugges¬ 
tive problems conclude each chapter, and a valuable 
table of operational formulas is given as an appendix. 
Professor Bush’s colleague, Professor Wiener, has 
contributed a brief but valuable appendix on Fourier 
analysis and asymptotic scries. The bibliographical 
reforencos are ample, and the text secjns to be reason¬ 
ably free from typographical erroi*s. 

It is to be hoped that in future editions the im¬ 
portant subject-matter of Chapter XVf “Networks 
with Variable Parameters,” may be treated at greater 
length. The problems arising under this heading 
are at the same time of the greatest importance and 
offer the most formidable difficulties. In particular, 
it would seem desirable to add some account of the 
“peiturbation” methods of approximate solution, 
which Van der Pol has shown how to adapt from 
astronomical to vacuum tube circuit problems. 

LTNDjB P. WlIEEr/EK 

Naval llESEAacn Laboratory 

The Economics of Forestry. By W. E. Htley, M.A., 

Oxford. Clarendon Press, 1930. Price 21/-. 

New ground has been broken by the publication on 
March 20 of a book on “The Economics of Forestry,” 
by Mr. W. E. Hiley, M.A., of the School of Forestry, 
Oxford. Mr. Hiley is well known in forestry circles 
not only in Great Britain but also in America and 
throughout the British Empire by reason of his pub¬ 
lications on forestry subjects, one of the most im- 
purtast of which is his book on “The Fungal Dis¬ 
eases of the Comiuon Larch.” After the publication 
of this work he decided to give up the mycological 
aide of forestry, being attracted by the possibilities 
of the practically unknown field of forest economies, 
and he started a course of lectures on this subject in 
tlie Oxford Forestry School. From this has devel¬ 
oped the matter which has been so carefully ami 
lucidly elaborated in the pages of this book, in which 
the theory of forest economics is applied to the prac¬ 
tice of forestry in a more definite manner than has 
hitherto been done. 

Whether the object of forestry should be to obtain 
the best financial returns has often been questioned; 
other objects, such as the fixation of mountain slopes 
and sand dunes, the regularization of the water flow 
and protection from wind, must always be kept in 
mind by the forest officer. But apart from these 


aapeets of the subject, the prospect of obtaining 
satisfactory profits is a very important incentive to 
private afforestation; in state forestry, also, it is 
desirable that for every dollar spent the greatest pos¬ 
sible value of timber should be produced in the short- 
C38t possible time. Thus, in* fact, forest economics 
must be the determining factor in state, as w^ell as 
X>rivate, forestry. 

Owing to the long period of production in forestry, 
calculations have to be made with compound interest, 
and various methods have been used for estimating 
profitableness. Mr. Hiley particularly favors two 
methods: that of determining the “financial yield,” 
which is the rate of cornijound interest earned on a 
plantation or forest on the money invested in it; and 
the method of “cost of production per cubic foot” 
calculated by allowing some fixed rate of interest on 
capital. With either method the costs of all opera¬ 
tions and the value of intermediate returns are Uiken 
into account. 

He has applied iht«o methods to all British-grown 
species for which data are available, and has shown 
that, whereas Scots pine {Pinus sylvcstris)^ for in¬ 
stance, is very expensive to grow and can yield only 
a low rate of interest on capital, Douglas fir {Pseudo- 
tsuga taxi folia) ami Sitka spruce {Picea sUchensis) 
are very clienp to grow and may yiedd a compara¬ 
tively high rate of interest. Since Scots pine is a 
very easy tree to cultivate and grows on cheap land, 
such a result is not at first obvious; the high cost 
of production is due to the slow rate of gro'svth and 
the long rotation. 

It is also shown that timber can be grown much 
more cheaply on good land than bad even when liigh 
prices have to be paid for good land. Heavy thinning 
is generally more f>rofitable than light thinning, and 
wide planting than close planting. Also Binall sizes 
of timber are so much cheaper to grow than largo 
sizes that, as virgin timber becomes scarcer, there will 
be very strong inducements towards the use of 
laminated wood and other artificial forma of large 
timber. 

Thus far the book follows the course which we 
should expect the study of forest economics to follow 
in Britain, where reafforestation is the order of the 
day and a large amount of capital is being invested 
in making future forests. But in America, too, now 
that more and more attention is being paid to the 
reafforestation of denuded lands, it is becoming im¬ 
perative that the relative economic attractiveness of 
various tree species and methods of management 
should be studied in detail. For the particular con¬ 
ditions covered by Hanzlik’s data the author has 
calculated the most favorable rotation for growing 
Oregon pine (“Douglas fir”) in the western states. 
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Where forests have not yet been destroyed the 
author shows it is possible to put them under a form 
of manag’cmerit by which they will yield a continuous 
supply of timber. Where the existing stand is suffi¬ 
ciently valuable this form of development may be 
secured without investing fresh capital. It docs, 
however, require restraint in the exploitation of the 
existing forests, and the economics of this type of 
development is rather different from that of ulToresta- 
tion. In the last chapter, whicdi is entitled “The 
^ Economics of Sustained Yield,’^ the comparative eco¬ 
nomics of devastation and conservative forest man¬ 
agement is discussed, with special reference to 
America, and tendencies are traced towards a more 
constructive view of company management being 
adopted. 


The profitableness of forestry will be greatly 
affected by any change in prices. Questions of timber 
resources and consumption are dealt with, both as 
regards Europe and America, and price movements 
are traced for nearly ninety years. These prices have 
been corrected for changes in the purchasing power 
of money, so that movements in real prices may be 
observed. It is interesting to note that, although the 
real price of sawn softwoods impoited in Britain 
rose rapidly from 1871 to 1900, there was a subsO' 
quent fall lasting till the great war and present real 
prices are little, if any, higher than in 1900. 

J. Burtt Davy 

Imperial Forestry Institute, 

Oxford University, 

March 25, 1930 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


FRUIT AND VEGETABLE PIGMENTS AS 
INDICATORS 

A FEW years ago a study was made of the coloring 
matter of certain Eurojican grapes by 'WillstiitLor 
and Zollinger,' and of scv(‘ral American varieties by 
Anderson and Nabenhauer."* * All the pigments were 
found to be chemically similar, being composed of tlie 
monoglucoside oenin in the case of the European 
grapes, and in the case of the American of anthocya- 
nin, which is similar to oenin but with a smaller per¬ 
centage of methoxyl. It was noted that solutions of 
some derivatives of anthocyanin turned bright red 
when acidified and blue or bluish-green when made 
alkaline, the pigment decomposing in a short time if 
left in alkaline solution. It does not appear that 
these workers investigated the indicator values of 
grape pigments, and Clark does not list any of the 
products of grapes or of grape skins among the indi¬ 
cators he describes in his book on hydrogen ions.^ 
Industrially, however, advantage is taken of the color 
changes of grape pigments by wine manufacturers, 
“since rod wine is very commonly titrated for total 
acidity, using the color change from red to green as 
an endpoint.”® 

After noting the color change in grape-juice while 
working on a problem in dietetics and recalling that 
Clarkes list of indicators includes the extract of red 
cabbage/ it occurred to us that the pigments of other 
fruits and vegetables might exhibit similar character- 

1 R. WillBtdtter and E. H. Zollinger, Ann. Chem., 408: 
83, 1915; 412: 195,191C, 

B. J. Anderson, J. Biol, Chem., 57: 795, 1923; 61: 
685, 1924. 

8 R. J. Anderson and F. P, Nabenhnuor, J. Biol Chem., 
61: 97, 3924. 

* W. M. Clark, Determination of Hydrogen Ions/' 
pp. 84-98, 1923. 

8 S. R. Benedict, personal communication. 


istics. We accordingly began to study such varieties 
as were readily obtainable, testing for the presence of 
pigments showing a color change, for the pH range 
of such color changes as were observed and for the 
practical value of the pigments for use where liquid 
indicato*^ or test papers might bo needed. 

Apricots, carrots, peaches, pears, persimmons and 
tomatoes failed to yield pigments with indicator char¬ 
acteristics. The pigment of red beets remained red 
throughout the acid range and into the alkaline range 
at least as far as pH 13.0. On the other hand, red 
api les, blackberries, blueberries, prickly pear cactus 
fruit, black cherries, cranberries, dewberries, grapes 
of all colei's from red to black, loganberries, SaUtima 
plums, pomegranates, black and red raspberries and 
strawberries proved to contain pigments of more or 
less indicator value. 

In all cases we at first made decoctions of the fruiU 
or vegetables. Of grapes and apples we used only 
the skins. The test material was simmered for about 
fifteen minutes in as little water as practicable, then 
the colored solution was separated from the pulp by 
straining through several layers of cheesecloth. Wo 
found later that with blackberries, cactus fruit, black 
cherries, dewberries, pomegranates, raspberries and 
strawberries a better solution could be obtained by 
crushing the raw fruit and pressing out the juice. To 
clear and preserve the solutions we added half their 
volume of 95 per cent, alcohol, let them stand for 
several hours and then filtered them. 

A series of standard buffers was used in testing the 
pH range covered by the color changes. The follow¬ 
ing table shows what we found in the ease of ten pig¬ 
ments. 

The pigments from ail colors of grapes were found 
to be sunilar as to indicator characteristics, ^ only 
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diffexwce being that the darker the colar of the 
grft|>e 3 the more concentrated the solution of pigment 
obtainable from their skins. The same is true of the 


Fruit source 

Color change 

pH range 

Apples 

Red to yellowish-greon 

6.2~ 7.2 

Blackberries 

Red to dark grayish-bluo 

6.0- 7.4 

Blueberries 

Iteddish-purple to green- 



ish'purple 

6.2- 7.2 

Cactus 

Red to faint purple 

9.0-12.0 

Cactus 

Faint purple to reddish- 



brown 

12.0-13.0 

Cherries 

Red to bluish-purple 

1 

o 

Cranberries 

Red to yellowish-green 

6.2- 7.2 

Grapes 

Red to purple 

5,0- fi.O 

Grapes 

Purple t .0 green 

6.6- 7-f) 

Plums 

Red to yellowish-green 

6.2- 7.2 

Pomegranates 

Red to purple 

6.0- 6.8 

PoTuogranatos 

Purple to green 

6.8- 7.6 

Strawberries 

Red to yellowish-green 

6.2- 7.2 


class of fruits consisting of blackberries, dewberries, 
loganberries and raspberries. We have not had time 
to purify these fruit pigments and study their chem¬ 
ical composition, but from the colors they shosv and 
the pH range they cover we judge that most of them 
are derivatives of anthocyanin or similar compounds. 

Any of the pigment solutions, except that of cactus 
fruit, can bo used in the titration of acids. As kei)t 
in the form of alcohol preserved solutions, they have 
stood for several months without showing any signs 
of deterioration. They can not be used in titrating 
bases, for in a solution which is no more than mod¬ 
erately alkaline they soon decompose, all of them pro¬ 
ducing a brown color which does not change when 
acid is added. The faint purple and reddish-brown 
colors of the cactus pigment are comparatively re¬ 
sistant to alkalis, but the pH range of the color 
change is too far over on the alkaline side to make 
the pigment of much use in titration work. Since, 
however, it is not poisonous, has but little odor or 
taste and holds its deep red shade over so wide a pH 
range, one can easily see why certain housewives in 
parts of the United States where prickly pear cactus 
grows have found it so satisfactory a coloring agent 
in jelly-making. 

The most practical use that we have found for the.se 
indicators is in making test papers. Soaking a cheap 
grade of thin filter-paper in the crude decoctions—it 
is not necessary to clear with alcohol for this purpose 
—end then drying the paper, gives a satisfactory 
nentral^tinted product in most oases. The natural 
acid of apples, cranberries, plums and pomegranates 
is snifioient to cause the production of red papers. 

papers are dry it is best to wet them with 


.2 per cent, ammonium hydroxide, rinse quickly and 
dry again. This treatment changes the color to a 
neutral tint. The fact that these fruit pigment test 
papers have a definite neutral tint, as well as an acid 
tint and an alkaline tint, is an advantage. Their 
color changes, however, are in some cfuses a bit dif¬ 
ferent from those of the corresponding pigment solu¬ 
tions. For this reason we add a brief table to show 
what may be expected of the papers. 


Fruit source 

Neutral tint 

Acid lint 

Alkaline tint 

Apples 

Orayish-pupplo 

Red 

Green 

Blackberries 

Purple 

Red 

Bluish-green 

Blueberries 

Purj)Ie 

Red 

Blue 

Cherries 

Red dish-purple 

Ited 

Bluish green 

Cranberries 

Faint, purple 

Red 

Light green 

Grapes 

Purjdc 

Red 

Bluish-greon 

Plums 

Faint purple 

Red 

Light green 

Pomegranates 

Purple 

Red 

Bluish-green 

Strawberries 

Reddish purple 

Red 

Bight green 


SUMM.4RT 

(1) Solutions of many fruit pigments act as indi¬ 
cators. 

(2) These solutious are easily prepared and stable, 
and the pH range of their color changes is in most 
cases conveniently near the neutral point. 

(3) As liquid indicators they can be used in ti¬ 
trating acids, but not bases. 

(4) Their greatest usefulness depends upon the 
fact that very satisfactory test papers can be made 
with them in a simple and inexpensive way. 

0. B. Pratt 
H. 0. SWARTOUT 

Research Laboratories of tuk 
White Memoeiai. Hospital 
Los Anqeles, Caljfor>ua 

THE SPOTTING METHOD OF WEED 
ERADICATION 

In the eradication of ragwort, reported by Grim- 
mett,^ mention is made of placing about an ounce of 
dry mixture of equal parts of finely crystallized sul¬ 
phate of iron and sodium chloride on the crown of 
the individual plants. A later examination of the 
area so treated showed 100 per cent, killing. The 
plants were rotted and could be pulled out easily. 
In no case did regrowth occur from the roots. In 
most cases a ring of grass from a few inches to a 
foot in diameter was also killed. 

Some years ago the writer, while considering meth¬ 
ods of eradicating plantain and dandelion in a young 
blue grass lawn, conceived the idea of using a fer- 

tB. B. R. Qrimmott, “Chemical Eradication of Rag¬ 
wort, “ AT. Z, Jour, of Agr., 34, 4: 260. 
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tilizer instead of a toxic Balt to plasinolyze the weeds. 
By so doing the surrounding grass would be stimu¬ 
lated after the weed was killed and after the fertilizer 
had been washed away sufficiently from the point of 
application to reduce it to a concentration that is 
non-plasmolytio. 

Each spring, for several years, this spotting pro¬ 
cedure has been practiced. As much sulphate of am¬ 
monia as can be held between the fingers and thumb 
is placed on the crown of the weeds. As Grimmett 


reported, weeds so treated die quickly and completely. 
The grass surrounding the weed die^ also, but in no 
case is the circle of dead grass so large as one foot 
across, us Grimmett reported sometimes occurs from 
the use of the toxic salt. Shortly the growth of the 
grass bordering the circle is tremendously accelerated 
so that within a few weeks the whole bare spot ifi 
covered with a thrifty growth of grass. 

E. P. Deatiuok 

West Viroinia XJnivkksity 


SPECIAL ARTICLES 


CAPACITY OF CONDENSERS IN SERIES 

Thk object of the present note is to show that the 
conventitmal formulation for the total capacity of 
electrical condensers joined in series or cascade is 
unnecessarily inexact. The formulation rei’erred to 
is: The reciprocal of the total capacity of any number 
of condensers connected in scries equals the sum of 
the reciprocals of the discrete capacities of ail the 
individual condensers. The cause of the inexactness 
of the formulation lies in the fallacious idea which is 
brought out typicaOy in the following quotation from 
a generally excellent book: ‘^Since the outfiow from 
one condenser constitutes the charge on the next, 
the cliarge Q on the positive coating of each must be 
the same and equal to that comiminicatcd to the first 
condenser.^' This premise was found by me to be 
involved, either explicitly or implicitly, in all the 
relevant books, save one, which were accessible in two 
libraries. By no means are all these books elementary 
texts; on the contrary, the mimes of several of the 
most noted Jiving Dutch, English and Russian physi¬ 
cists are to be found on the respective title-pages. 
The exceptional book is by E. Mascart and J. Joubert 
(tr. by E. Atkinson), entitled “A Treatise on Elec¬ 
tricity and Magnetism.” A qualitative hint at the 
correct state of electrical distribution is given on page 
72 of the first of the two volumes. 



Pio. 1 


It will be BufficiertUy general for the purposes of 
this note to outline the proof of the rigorous formula 
for the case of four spherical condensers connected by 
ideal wires of infinite length and zero capacity, as 
suggested by the accompanying diagram. The radii 
of the central sphere, of the inner surface of the 
concentric shell and of the outer surface of the shell 


will be denoted respectively by ri, r,' and r,", for the 
t ^ condenser (t^l, 2, 3, 4). The corresponding 
charges on these three surfaces are Q|, Q/ and Q/'. 
l/Cj = K(l/r, - 1/r/) and C/'-r/'. The charge 
Qj is at the potential and the outside of the fourth 
condenser is “earthed.” Then the following condi¬ 
tions must bo fulfilled: 


V,.^Q,/C=:Q,/C, + Q/7C/' 

-Qa + Q/M Q, = 0 
+ Q. = 0 

-Q. + Q," + Q4 = 0 

Q/7C," = Q,/C. + Q.7C," 

Q.7^/' = Q-/C4 

Elimination of all the Q\s from the preceding 
equations leads to the following general type of con¬ 
tinued fraction: 


1 

c 





( 1 ) 


The way in which the various capacities are involved 
in formula (1) is instructive and interesting. For¬ 
mula (1) can not reduce rigorously to the conven¬ 
tional equation 


1/C = 1/C, + 1/C, + 1/C, + 1/C, (2) 


unless and this is impossible since the outside 

radii of spherical condensers can not vanish. Inci¬ 
dentally 

Q4 = Qt-(Q/' + Q/^+Q.7 


so that can not equal Q^, since the parenthetical 
trinomial is always finite. 

Although the goal of this note has been reached 
already in the above theoretical deductions, it seems 
desirable to give some numerical data in order to 
show the order of magnitude of the charges and 
errors. 

Let all the condensers be identical with « 10.00 
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citi, r,' = 10.20 cm, r," = 10.25 cm and bonce C," = 
10.26 c.s.u. and Ci=510 c.8.u. 

Case .1. K = 1. Then 100Q,/Qj = 89.08V,,, JOO 
Q/7Q,=3.70V„, 100 QVQi = 90.87V„, 100 Q77Q,= 
3,62V„, 100 Q,/Q, = 94.48V„, JOO Q/7Q, = 5.62V,,. 
Fomulaa (1) and (2) give 0 = 136.207 and 0 = 127.5 
respectively, hence the error of equation (2) is about 
-6.4°/„ in this special case. 

Oase 2. K = 80/17 = 4.706 (paraffin oil). 0, = 2400 
O.S.U. 100 QVQ, =97.49Vo, 100 Q/VQ, = 0.42V„, 100 
Q,/Q,=:07MV,, 100 Q/7Qi = 0.83Vo, 100 = 

98.74Vo, 100 CJ/7Q,^1.20Vo. I’ormulas (1) and 
(2) give C = 008.915 and C = ()00 respectively, henc€*. 
the en’or of otjuation (2) is now about -1.5^/^. 

In conclusion, attention may be called to the fact 
that it can be shown, by paying special attention to 
the definitions involved, that the general ideas pre¬ 
sented above cun be extended to the ease of parallel- 
plate condensers. 

Horace S. UiinEu 

Yale University 

FURTHER OBSERVATIONS ON ADRENALEC- 
TOMIZED CATS TREATED WITH AN 
AQUEOUS EXTRACT OF THE 
SUPRARENAL CORTEX 

In a brief communication which appeared in this 
journal a few weeks ago (Science, 71; 321-322, 
1930) the writers described the preparation of an 
active extract of the suprarenal cortex which main¬ 
tains bilaterally adrenalectomized cats in normal con¬ 
dition. At the time of publication our oldest experi¬ 
mental animals had been under observation eighty 
days. Several of our treated eats recently reachi'd 
their one-hundredth day of survival and were in 
excellent condition at that time. They all show'eil 
steady weight increases and could not be distinguislicd 
by their behavior from unoperated control animals. 

At present we have no idea how long cats so 
treated wiU survive, since none of the animals receiv¬ 
ing extract has presented symptoms, and so far as 
we know to the contrary they would survive indefi¬ 
nitely. However, when the animals reach the hun¬ 
dredth day of survival administration of extract is 
discontinued, and in every oase tested death from 
adrenal iusufSciency results within ten days. The 
onset of symptoms is abrupt, more so than in adrenal- 
ectomixed cats not receiving treatment. Autopsy 
reveals the same findings as observed in untreated 
animals dying of adrenal insufflciency. The fact that 
the long surviving cats invariably die with typical 
adrenal insufficiency symptoms following cessation of 
treatment demonstrates conclusively that it is the 
extraot which keeps them alive and in good health, 
and that no question of accessory cortical tissue is 


involved. We have used chiefly male cats in our 
survival experiments. 

The following table shows the weight changes in a 
typical experimental oat. The striking weight loss 
which follows withdrawal of treatment is character¬ 
istic of all our animals. 

TABLE 1 


No. 1 Male 


Doc. 

16 

3160 

grams. 

R. adrenal removed. 

Doc. 

24 

3185 

11 

Ij. adrenal removed. Treat¬ 
ment started Dec. 25. 

Jan. 

28 

3320 

€ t 


Feb, 

12 

3300 

t t 


March 

5 

3420 

1 i 


March 

12 

3500 

( ( 


March 

22 

3765 

t i 


March 

30 

3820 

t i 


April 

3 

3835 

1 i 

Extract discontinued. Animal 
in perfect health. 

April 

7 

3630 

( i 


April 

8 

3610 

( ( 

Symptoms of suprarenal in¬ 
sufficiency. 

April 

9 

3515 

i i 

Symptoms of suprarenal in¬ 
sufficiency. 

April 

10 

3400 

1 i 

Marked symptoms. 

April 

n 

3355 

i 1 

rroHtration, death. 


Recently we have completed a series of experiments 
in which the adrenalectomized animals were not 
treated until adrenal insuffleieney symptoms had de¬ 
veloped, such as total anorexia, weight losses of sev¬ 
eral hundred grams and weakness in limbs so that 
the animal swayed unsteadily when walking. By 
injecting subcutaneously 2 co of cortical extract three 
times daily, wo have betm able to bring such cats 
back to normal health, with complete disupiiearance 
of all symptoms of adrenal insnfliciency. Following 
return to normal the animals are then given the regu¬ 
lar treatment of 0.5 1 cc of extract per kilogram of 
body Weight daily. This is an arbitrary dose since the 
minimum dosage has not been delernuned. We have 
several such animals in the laboratory which have re¬ 
turned to normal and are now in their fiftieth day of 
survival. 

It is interesting to note that the disappearance of 
adrenal insufficiency symptoms is a fairly slow proc¬ 
ess and requires from four to five days of treatment. 
The maximum quantity of fluid given in twenty-four 
hours to any one cat showing symptoms is six cubic 
centimeters. This amount can be cut in half by 
further concentration of the extract and the results 
are the same. 

It has been found that the fractions containing the 
eortieal hormone can be conveniently and safely 
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stored in benzene or alcoholic solution. The writers 
prefer to use the term cortical hormone pending 
definite knowledge of the chemical nature and physio¬ 
logical function of the hormone or hormones involved. 
Purther fractionation experiments are in progress. 

W. W. Swindle 
J. J. Pfiffkku 

Princeton IJntvk«sity, and 
Biological Laboratory, 

Cold Spuing Harbor 

CERTAIN BIOLOGICAL EFFECTS OF HIGH 
FREQUENCY FIELDS 

BioijOOIcal utilization of the electromagnetic spec¬ 
trum has only recently spread into the region between 
radio and infra-red rays, with promise of revt^ling 
a useful field. The material and methods used in the 
present study have soino advantages in outlining the 
problems to be taken up in a subsequent detailed 
analysis of the biological effects of this physical force. 

A preliminary survey of the individual variation in 



Absciftsae represent time of exposure in seconds; ordinates, 

per cent, of exposed wasps dead after twelve hours. 

response of Habrobracon juglandis, a parasitic wasp, 
to the same dosage in a high frequency electrostatic 
field is hero reported. Exposure was made at 3.6 
meter wave-length and auxiliary circuit current of 1.8 
amperes. 

Material, nearly random as to age, sex, condition 
of feeding and metabolic state, as determined by tem¬ 
perature at which wasps have been kept, was used. 


[VoL. i-xxi, No, im 

Wasps placed together in the field for the eanie 
length of time may be apparently lifeless, normal or 
in any intermediate condition at the end of the ex¬ 
posure. 

Effects of the field were measured by letliality, which 
can not be determined immediately, since apparently 
lifeless individuals may recover, and normals die, 
within the first few hours after treatment. Groups 
of ten to fifteen were exposed together, and counts 
of living and dead were made twelve hours later when 
individuals could be assigned d<^finitely to either 
group. 

Curve A shows totals of such counts, expressed as 
percentage of total exposed which were dead after 
twelve hours, treatments being for five, ten, fifteen, 
twenty, twenty-five and thirty socoruls. ('urve B 
shows the increase in lethal percentage at each dosage 
over that of the next smaller exposure; it expresses 
the percentage of individuals expected to die within 
^ 2.5 seconds of each exposure time. The average 
time for death M'^as 11.41 ± .09 seconds of treatment. 
The coefiieieut of vai*inbility was 50.27 ^ .74 per cent., 
determined from 2,159 wasps. 

An attempt is being made to determine any pos- 
Eiible port ago, sex, feeding and metabolic state may 
play in the vrido range of individual susceptibility to 
the high frequency field, first observed by others in 
mice, by testing the range of variability under the 
action of each factor separately, the other three being 
kept constant. 

G. Mchray McKinucy 
Donald R. Charles 

Department op Zoology, 

University op Pittsburgh 
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THE REPUTED CONFLICT BETWEEN THE 
LABORATORIES AND CLINICAL 
MEDICINE^ 

By the late Dr. C. F. HOOVER 


Within the past few years the idea has frequently 
been expressed that there is a conflict between the 
“laboratories” and the practice of medicine. Just 
how this impression has gained currency is difficult 
to express in a few words because any particular 
conflict may start from so many dilTerent causes and 
may come from either side. We should not wonder 
at this conflict, because it is only in the past thirty- 
five years that the laboratory has shared much in 
clinical diagnosis. Formerly chemistry and micros¬ 
copy contributed only to post-mortem studies, and 
iiiEttraments of precision that can be used in clinical 
studies are very new. Like the art of medicine, the 
merits of laboratory devices depend on a directing 

^ This paper was read by Dr. Hoover before the Cleve¬ 
land Academy of Medicine. It is presented for publi¬ 
cation by hla wife, Katherine Fraser Hoover. 


intelligence, and no kind of contention is inspired by 
such a warm spring of egotism as the defense of 
one’s intellectual self-esteem. Until very modem 
times, laboratory work was the avocation of practi¬ 
tioners, but now the laboratory methods have grown 
so much in importance and in variety that their em¬ 
ployment has attained the dignity of a vocation. 
Naturally want of knowledge, prejudice and profes¬ 
sional vanity may lead one side to belittle the other’s 
importance. Nothing so readily stirs the vanity of a 
member of any of the learned professions as an 
attempt to dim the light of which he is conscious. So 
we have not far to seek for the reason why we should 
occasionally meet with champions of contending views 
who resent either the tyranny or obstinacy of their 
opponents. 

Every honest practitioner of medicine welcomes aU 
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aide to diagnosifi and will employ all devices that 
fximish knowledge or supplement his diagnostic 
needa^ Nor shoald he resent the substitution of an 
instrument of precision for bis art if the instrument 
is more dependable. Such a mental attitude savors 
of the trade union and is unworthy of a learned 
profession. 

A serious and estimable complaint has come from 
practitioners who do not decline laboratory ooniribu- 
tions but do object to the complaisant stibmissiveness 
with which practitioners yield to tests and instru¬ 
ments of precision and thus seek to escape their 
professional obligations. This tendency is perceptible 
not only in private practice but also in teaching hos¬ 
pitals where the art of medicine may be poorly 
cultivated and voluminous laboratory reports are 
ejchibited as evidence of profound clinical study. 

Proficiency in the art of diagnosis is gained only 
at the expense of patient toil and much time. An 
unskilled craftsman gladly takes shelter under the 
pretensions of precise devices that hide his poverty 
of resources, liy this statement it is not intended to 
scoff at instruments of precision or to discourage the 
mastery of their employment. What is disapproved 
is submission to these devices without control by 
clinical logic. Instrumental devices always give 
truthful results, but he who employs them must know 
if the premises are true, and only a critical clinician 
can tell if the instrument is employed under the con¬ 
ditions that supposedly are present A simple in¬ 
stance of this kind is the use of the sphygmoma¬ 
nometer. We compress the brachial artery by pneu¬ 
matic pressure that is measured by a mercury 
column. What could be simpler or apparently more 
dependable than those factors of air pressure and the 
weight of a measured column of mercury? Mot many 
years ago an eminent surgeon who was discussing the 
modern progress of medicine said, '^Kow that we 
measure blood pressure, what has become of the 
tactus eruditus that was the boast of skilful physi¬ 
cians in former years By way of retort the same 
question may be asked in refutation of his argu¬ 
ment, for without control by the tactus eruditus the 
blood-pressure instrument is a very undependable 
device. 1 have heard very good clinicians say that 
palpation of the pulse is no longer of service since 
we can measure the maximum and minimum arterial 
pressure. It should rather be said that since we pre¬ 
tend to measure blood-pressure it is more needful 
that we should cultivate the art of arterial palpation 
to avoid the pitfaUs of the instrument. And so the 
same argument can be amplified by saying that sup¬ 
posed precision of all laboratory information de¬ 
mands a more diligent cultivation of the bedside art 


to escape the tricks these devices play us* On the 
other hand, nothing will more enlarge, adorn and 
enrich the clinician’s point of view than to employ 
laboratory devices in the solution of clinical problems. 

To fiourisb and develop the clinioian needs rich and 
various sources to feed his mind. No man is creative 
enough to invent his own requirements in sufficient 
quantity. For this reason no man can afford to live 
on his own ideas. All must shrivel who live within 
their own world, no matter how large it may be. 
The zest for curiosity that exceeds the bounds of 
one’s own activity must be cultivated or ossification 
will follow. By such a statement it is not meant that 
all clinicians to grow must work in laboratories, for 
there are men who throw themselves into the midst 
of busy practice, gather new knowledge and grow 
wise in medical philosophy without entering a labo¬ 
ratory or mastering its methods. But there is a great 
difference between retaining contact with practice 
and becoming its victim. If in the midst of practice 
one spends all his time in devising methods for his 
patients’ comfort, or what is still more likely, if he 
becomes the victim of practice and spends his time 
in tittle-tattle and serves the prejudices of his 
patients rather than educates them, be will in a few 
years dry up the sources of mental life and lose all 
creative desire. 

There is one kind of clinician who has become sab- 
missive in the presence of laboratory reports. He 
resigns his art in the face of instrumental devices and 
does not employ the information gained from both 
sources. For reciprocal criticism, each point of view 
should rein the other to obtain the best results. I am 
quite sure that 1 have been criticized as old-fashioned 
and reactionary, not because I have failed to welcome 
information from laboratory sources, but by reason 
of the fact that I have always urged medical students 
to retain a grasp on the art of diagnosis and never 
submissively to accept a laboratory report without 
submitting it to strict clinical criticism. The kind 
of practice X have disparaged is to measure blood- 
pressure without previously analyzing the character 
of a pulse and estimating the pressure with the 
fingers, or to have an X-ray picture made of the 
thorax and then examine the patient. If one ex¬ 
amines a thorax after the X-ray picture is seen, he is 
very prone to make his examination conform to the 
interpretation of the Roentgenogram* Or with a 
patient complaining of symptoms that are not readily 
explained to make a Wassermann test and on this 
test alone accept or reject a diagnosis of nyphiUa 
Or in the presence of fever and suspicious eardias 
symptoms, to base the presence or absence of endo¬ 
carditis on the results of bacteriological blood enltavee 
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or fto agglutination teat. Such praetieoB are fatal to 
tlie ctiltivation of a refined clinical art. Such methods 
lower the art and dignity of a diagnostician to that 
of a condootor of tests. It reminds one much of the 
methods employed in the ecclesiastical courts of a few 
centuries past^ where tests instead of evidence were 
employed to deteruiine if tbe accused were guilty of 
witchcraft. 

We should be wary of all tests that can not be 
incorporated in the sum of evidence. A test is not 
evidence but a tonch-picce that becomes a standard 
or criterion for discovering the nature of disease. 
Such devices arc welcomed because they relieve the 
need of mental effort. What are we to do when tests 
and coUected evidence conflict T Obviously the thinker 
will abide by the evidence and the tester by his fetish. 

Tbe same complaint about the very modem ten¬ 
dency of clinical men to depend too exclusively on 
laboratory data is heard from laboratory men as well 
as from reproving senior members of tbe clinical 
side. Koentgenologists say that patiejats are referred 
to them with the general request to search with the 
X-ray for evidence of disease. And those who con¬ 
duct microscopic and chemical laboratories complain 
of a want of clinical information for guidance in 
their work. 

Microscopic, chemical and bacteriological endeavors 
that have no burning clinical needs or clinical con¬ 
cepts behind them are likely to be made with the 
spirit of factory standardization rather than with 
intelligent investigation. There are, of course, certain 
standardized laboratory tests that can be done satis¬ 
factorily by trained tecbuicians and should be done 
by them, for they are not worthy of the time of a 
more broadly trained proi’essioual; but to centralize 
all laboratory work with the idea that better and 
unprejudiced skill is employed in such work is an 
error. To be prejudiced means that judgment pre¬ 
cedes the known facts. This must be the mental 
attitude in all investigations. Had Pasteur had no 
convictions about spontaneous generation before the 
faeta were known, would he have become the father 
of the science of bacteriology T Certainly prejudice 
must precede discovery or there will be little heat to 
bestir investigation. Conviction supported by fancy 
and conviction guided by intelligent criticism with 
reverence for the truth are two contrasted statements 
that describe two classes in the whole mass of inves¬ 
tigation, the one ephemeral and tbe other permanent. 

Specialisation is very apt to mean contraction of 
mental field, and medieine is as broad as all tbe col¬ 
lected fields of biology. It has often been argued that 
to eompate the ooUeetive efforts of many specialists 
with that of one broadly trained man is like eom- 


paring a mosaic with a painted picture. The simile 
is unfortunate and superficial, for the mosaic is a 
fragmentation of a constructed picture, and to reverse 
the process by constructing diagnoses out of frag¬ 
mental views multiplies the dxuigers, because each 
fragment is a potential source of error. 

Within very recent times there has come from 
highly credited sources a doctrine that inasmuch as 
the art of diagnosis has grown out of the sum of 
knowledge of physics, chemistry, physiology, anatomy 
and pathology, therefore one who is trained in these 
subjects possesses the components of clinical medicine 
and needs only a brief exercise of this oolJecUd 
knowledge in the clinic to become a clinician. This 
is an unfortunate error, for it has led to placing 
immature men in posts of clinical responsibility 
which they can never fill with credit, not because they 
want intelligence but because they have not spent 
sufGicient time under the guidance of superior clinical 
skill. From one university we hear the complaint 
that they want “professors of medicine and not 
guinea-pig professors.” In another university I have 
observed a ward class spend tbe entire morning in 
listening to a recital of the failure and successes of 
laboratory tests and hearing nothing about the many 
highly instructive and illuminating physical signs 
that should have occupied the teacher’s time and must 
be learned by students if they master the logic of the 
clinic. 

Such teaching methods waste the students’ time, 
and are about os stimulating to mental effort as 
counting fingers or shuffling cards. 

This criticism does not carry with it a denial of the 
great value of many laboratory methods, but it does 
condemn the neglect of direct observation which is 
apparent in some educational centers where the 
laboratory studies have superseded rather than illu¬ 
minated clinical methods. The advancement of the 
laboratory should stimulate, not inhibit, bedside 
acumen. 

Wherever laboratory technique thrives and phys¬ 
ical diagnosis declines there is a poor school for 
medical students. 

The very modern ^fashion to exalt the laboratory 
and lower the efforts in clinical studies has given rise 
to a criticism of medical education that frankly 
offers to lower our educational standards by eliminat¬ 
ing a large part of the pre-clinioal laboratory work 
that supposedly has taken the students’ interest away 
from the patient. 

To me it seems indisputable that if a keen bedside 
observer engages in laboratory experiment or in the 
use of instruments of precision to explain or confirm 
hia dinical conceptions, it can lead only to accuracy 
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in physical diagTQOsis and sharpened bedside per- 
apioiiity. 

If instruments of precision supplant physical diag¬ 
nosis, there is an obvious confession of diagnostic 
weakness. If science dulls our wits, then we own a 
witless science. This has actually occurred in some 
Bohools where teaching chairs are occupied by im¬ 
mature clinicians whose diagnostic training has lagged 
behind their laboratory skill. 

Instbumknts of Precision 

The blood-pressure apparatus is one of the most 
U8el.'ul instruments that have been devised for diag¬ 
nostic aid, and it is so simple and genci-ally so 
dependable that it has not only come to be regarded 
as indispcnsjible but it has opened such a quick and 
easy way to gain important information about the 
pulse that the cultivation of the tactus eruditus has 
fallen into neglect. 

There remain in the pulse many things to be 
learned that only the learned touch will reveal, and 
should the tactus eruditus be ignored, the blood- 
pressure apparatus will often leave us not only igno¬ 
rant but misinfonned. The blood-pressure instrument 
is sometimes misinforming when a hypertonic 
brachial artery offers high resistance to the com¬ 
pressing cuff so that the arterial pressure as mea¬ 
sured in the arm may be 250 mm Hg and in the leg 
J.OO nun less—obviously a gross error iliat can not be 
detected without the taetus eruditus that in some 
quarters is quite abandoned. 

Unless the blood-pressure as measured in the arm 
by the instrument conforms to our estimate by touch 
of the femoral artery, we should not accept its read¬ 
ings. Usually the two methods give the same results; 
when they do not, judgment should be suspended until 
the source of the disparity is explained. 

For records the instrument is absolutely uecessary, 
but if uncontrolled by the touch it may often lead us 
into great error in estimating the hydraulics of blood 
flow. 

It should be remembered that when we estimate the 
blood-pressure by the linger, wc perceive the concrete 
phenomenon of bursting tension and not the more 
abstract factor of hydraulic pressure. Bursting ten¬ 
sion is equal to the arterial diameter multiplied by 
the pressure, and therefore, the pressiu’c remaining 
the same, the bursting tension varies directly as the 
arterial diameter. In a large artery like the femoral, 
in which the diameter varies little with vascular 
hypertonus, we have an unvarying multiplication of 
the pressure, which does not obscure the changes in 
pressure when increased and diminished. If the 


pressure in the radial or brachial is doubled at the 
same time the diameter is halved, the bursting tension 
is unchanged and therefore a rise in pressure escapes 
manual detection. This is a very simple principle in 
physics that was not applied until after the blood- 
pressure instrument was employed, bo the tactus 
eruditus is not superseded by the instrument but has 
become more learned and more essential because it 
saves us from instfumental error. 

The best service a sphygmomanometer can render 
a doctor is to teach him how to estimate blood-pres¬ 
sure with his fingers. If it has not taught him how 
to do this, then he is at the mercy of a witless in¬ 
strument. 

The sphygmograph was originally employed to 
detect modifications in the anacrotus and katacrotus. 
The results of the instrument can not be accepted 
unless confirmed by the touch. The instrument is 
now used to portray graphically what we perceive 
by touch, and there is no better method for educating 
the touch than to confirm it by the instrument. But 
the tactus eruditus must always be the arbiter where 
there is any question of interpretation. To say which 
is the better method is much like arguing on which 
hand holds the soap or which hand washes the other. 
Both hands are essential to obtain the best results. 

One of my students when visiting a hospital in 
another city was critically palpating a patient's pulse 
when the chief told him that in that clinic they bad 
given up trying to gain information by pulse sensa¬ 
tion , in the face of instruments of precision, and 
casually observed that the ancient Chinese were the 
only persons who had satisfying success in interpret¬ 
ing the pulse with the lingers. This observation is 
quoted because it shows how little one may profit by 
the use of instruments of precision. 

The electrocardiograph is one of the most refined 
and exquisitely working pieces of mechanism that 
have been devised for clinical studies. The auriculo- 
ventricular activation is revealed wth astounding 
olcarness, and yet it is possible in most coses to pre¬ 
dict wlmt the electrocardiogram will reveal if we 
carefully determine the relative chronicity of the 
auricular and ventricular beats by observing the 
venous and arterial pulses. There are Bome coses in 
which this time relation between activations of the 
auricle and ventricle can be determined only by the 
instrument, but the instrument should icach a careful 
observer so that he may loam to dispense with it. It 
is dangerous to employ aphorisms in the service of 
science, but it is approximately true that any instru¬ 
ment of precision is of little value that does not teadli 
us enough to dispense with its use. 
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Ths X*bat DuaKosis os* Cjjidiao akd Pulhonart 
Disbabbs 

Any criticism from an internist on the use of the 
^"ray that may be interpreted as detractive would 
sound ungrateful. No internist who had his training 
prior to the Roentgenogram should fail in gratitude 
for its aid and for its many contributions of direct 
evidence in problems for whose solution we formerly 
depended on logical interpretation. The Roentgeno¬ 
gram is only a silhouette of structures quite hidden 
from our view, and it can not pretend to think or 
supply evidence for any other attributes than those 
which form the silhouette, and in many instances of 
heart and lung pathology, even the silhouette is in¬ 
complete. Like the blood-pressure instrument, the 
interpretation of the Roentgenogram requires intelli¬ 
gent criticism, and this criticism must be baaed on 
evidence that is gathered from a history and com¬ 
plete physical examination. The X-ray should 
greatly stimulate and aid us in the cultivation of the 
art of physical diagnosis and not supplant the art as 
too often occurs. The X-ray evidence is pictorial and 
therefore satisfying to the uncritical, but pholo- 
graphic evidence very often suppresses a desire for 
procurable evidence that may refute what seems to 
be an obvious proof. 

A disallowable practice is to use the X-ray as a 
preliminary step in diagnosis. The physical examina¬ 
tion should first bo carefully made, and then if the 
evidence is incomplete, a Roentgenogram may be made, 
and if need be in face of it the physical examination 
repeated and revised. But if a physical examination 
is made with the Roentgenogram in view, it will so 
strongly prejudice our findings that little will be 
learned from the examination. If physical examina¬ 
tions are made to confirm the X-ray picture, little 
progress is made in the diagnostic art, I have visited 
university clinics where much effort wjis expended in 
analyzing X-ray pictures, os if there were no other 
method of gaining information, for not a word was 
said about the results of inspection, palpation, per¬ 
cussion or auscultation. 

Such practices are very misleading to medical 
students, who like all humanity are disinclined to use 
much effort where an easier way seems to offer a solu¬ 
tion. Let them have unrestricted liberality in the 
provision of X-ray pictures and little real effort will 
be employed to learn the difficult art of physical 
diagnosis. If the student is not taught that he should 
endeavor to predict what the X-ray will show, he will 
become the servant of an instromont and not its 
master. 

The contour of the lateral and upper boundaries of 
tie pericardial eac is accurately revealed by the 


X-ray, but the inferior border and the inferior aspect 
of the heart are hidden in the nest of the central 
tendou of the diaphragm. A clear conception of this 
view of the heart is essential for the formation of a 
clear idea about protusion of a distended pericardial 
sac in a ventral direction, and it is also essential to 
gain a clear mental picture of the size of the two 
ventricles and the right auricle. 

Cardiac diagnosis is incomplete unless we can form 
very definite ideas about the size ai the left and right 
ventricles and the right auricle. The Roentgenogram 
does not give us as clear evidence for estimating the 
relative volumes of the hearths chamber as can be 
gained by a careful physical examination. Nor can 
the X-ray give us as clear a conception of the relative 
disabilities of the two ventricles as a careful examina¬ 
tion will reveal. When we have learned the size of 
a ventricle, we have made only partial progress 
toward an evaluation of the hearths disease. Slight 
enlargement of the left ventricle in many cases of 
arterial sclerosis will be overlooked if only X-ray 
pictures are used to estimate its size. The hyper¬ 
trophy of the right ventricle will also be underesti¬ 
mated in many cases of mitral stenosis and disease 
of the pulmonary arteries. 

The significance of cardiac enlargement in arterio¬ 
venous fistula can not be rightly interpreted from an 
X-ray silhouette. 

The X-ray gives us no information on the ven¬ 
tricular diastolic systolic excursion, which by phys¬ 
ical examination can be plainly shown to be increased 
in arterio-venous fistula and also in Graves^ disease. 

Whenevor the third, that is, the antero-posterior 
dimension of the heart of pericardium, is needed or 
the inferior or ventral aspect of the heart or peri¬ 
cardial sac is in question, we must depend on phys¬ 
ical examination. If we depend on the X-ray to 
detect early syphilitic disease of the arch of the 
aorta, the dhignosis will as a rule be made too late to 
render aid by specific treatment. 

In the study of pulmonary disease we find the 
X-ray of very little aid and often misleading when 
we try to detect incipient tuberculosis, or to gauge 
the activity of disease known to be present, and also 
in all diseases of the thorax that lie behind the 
phrenic dome. The X-ray fails, of course, because 
this region is obscured by the shadow of the dia¬ 
phragm. For this reason subphronic abscesses, ab¬ 
scesses at the bases of the lungs and sacculated 
pleurisies must all be detected by physical examina¬ 
tion. 

These outstanding and frequently occurring prob¬ 
lems in diagnosis are mentioned as those in which the 
X-ray gives no aid or may be very misleading, but 
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there are, of course, many cases of intrathoracic dis** 
ease in which the X-ray is of g^eat service, and there 
are also some lesions that can not be diagnosed with¬ 
out its aid. The criticism is not made on the use of 
the X-ray but against excessive dependence on its 
services. 

In the stixdy of cardiovascular and renal disease, 
wo often see voluminous laboratory reports on chem¬ 
istry of the blood and urine when they belie clinical 
evidences that arc undebatable, or conlirm by a 
laborious and expensive process what can be learned 
with sound economy of labor and money by a com¬ 
petent physical examination. It is not pleaded that 
such studies have no investigative value, but that they 
often serve to inipn,*ss the uninformed laity as a 
clinical diagnosis based on the accuracy of mathe¬ 
matics and quantitative chemical estimates that sup¬ 
posedly should surpass clinical judgment. And it is 
not only the wholly uninformed laity who are thus 
deceived, but; often the clinician is quite contented to 
rest his diagnosis and prognosis on deductions made 
wholly from such sources. 

The same criticism might be prolonged into a dis¬ 
cussion of the disappointments of clinical microscopy 
and clinical bacteriology. Evidence from such 
sources is often final and may be all we can get on 
which to rest a diagnosis, but such sources of infor¬ 
mation do not justify neglect of critical physical 
examinations. The service of the laboratories and 
instruments of precision are comparatively new in 
medicine^ and some of their revelations have been so 
satisfying that there has been a growing tendency 
to supplant diagnostic effort with the employment 
of testa and touch-pieces. In America our pro¬ 
verbial enthusiasm for efficiency, standardization, 
factory methods and mechanistic devices has led us 
to weaken our cultivation of the art of diagnosis. 
This is only temporary; it is a transient phase of the 
development of medicine in America that is more 
accentuated than elsewhere. It would not cause any 
concern if this view of medicine were found only 
among practitioners who employ these devices to sup¬ 
port their drooping diagnostic skill, but it is a man¬ 
ner of thinking that has found its way into many 
educational institutions where men are prepared for 
medical practice. It has become apparent in the 
programs of many of our medical societies, where 
attention seems to have been withdrawn from the art 
of medicine and devoted too largely to the cultivation 
of technical devices and laboratory research that has 
little to do with the advancement of diagnosis or 
treatment. A year ago, while visiting a distinguished 
foreign clinician who had been engaged in visiting 
all the centers of medical teaching in America, I waa 


tdld by him that ho was greatly pleased with the 
effort at laboratory investigation in this eonntry, but 
he said, "Everywhere I went I was presented with a 
great lot of evidence from the laborato^, but infor¬ 
mation or interest in the physical fin d in gs on the 
patient were notably wanting. It seems to me that 
in your enthusiasm for the pursuit of laboratory 
evidence you have forgotten the patient.” 

It is not advocated that we should lessen our en¬ 
deavors in the laboratory, but that wc must not 
slacken our efforts at the bedsi<le. Men are imitative 
in their methods, so that fashions in thinking gain 
their vogue just as do styles of millinery. And styles 
of thought arc slowly adopted or abandoned. Much 
time may bo lost by an errant style of thinking that 
will prove very costly in the intellectual development 
of our profession. 

In recent years the way of the laboratory has pro¬ 
vided a speedy approach to clinical chairs because 
the evidence for accomplished laboratory work is 
exhibited to so much bettor advantage than evidence 
for clinical observations. Graphic records provide 
evidence that has all the advantage of the pictorial 
method, mathematical tables provide visual evidence 
for acumen and diligence, and the employment of 
touch-pieces provides statistics that disarm all but 
the very critical skeptics. These devices afford a 
tangible method for appraising work that admits of 
classifications. The candidates can be ranked in the 
order of their productions and the method allows an 
app 7 jximate estimation of industry which is cer¬ 
tainly an estimable virtue, but the evidences for the 
more subtle merits, intelligence, originality and truth¬ 
fulness, can not be measured and weighed. Many 
years ago a professor of the University of Vienna 
said, "The method of choosing teachers for advance¬ 
ment is based on the avoirdupois of their publica¬ 
tions. So that now our faculties are classified like 
our artillery into one-poundera, five-pounders and 
ten-pounders.” If this mode of thinking has taken 
possession of our teachers and leaders in medical 
thought, should we wonder that lesser lights in the 
profession and also the laity are being led by such 
computable pleadings T 

In conclusion, let it be understood that I do not 
direct criticism against laboratory methods. I do Uot 
wish to undervalue them, or wish to see our students 
spend less time in laboratories. All laboratory 
and technical instruments have been devised to 4 b^ 
plain problems or to answer inquiries that have been 
raised by inquiring physicians. If the results serve 
to slacken our cultivation of the diagnostic art in^ 
stead of to sharpen our clinical insight, then the 
present-day medicine is in need of a renewal of the 
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spirit ibat guid«d soma of our oldar clinicians wbo 
mm wasted their time in laboring for things beyond 
their reach, but who carefully and minutely studied 
every perceptible evidence that lay within the ken 
of their senses. 

I have been led to offer these criticisms on a ten' 
dcncy in American medicine because a common com¬ 
plaint from physicians is their want of laboratory 
facilities. Often they are heard to talk as if their 
professional happiness would be complete if they had 
at their command an ample laboratory with abundant 
technical service. Such complaints are due to a want 
of cultivation of the seeing eye and sensible lingers. 
The exorcise of ijxtclligent clinical ob8(*rvation should 
be to a physician the most fruitful source of intel¬ 
lectual satisfaction. In this kind of work he can 


always gather new knowledge by employing origi* 
nality, and he must be original to do it Such work 
is more satisfying than to repeat tests which have 
been devised by the originality of others. A pho¬ 
tographer derives some plcfisurc from a photographic 
reproduction of a painted picture, but how inferior 
is such pleasure compared with that of the original 
painter. When a complaining doctor leans too heav¬ 
ily on laboratory support for comfort in his practice, 
it probably means that he has failed to strengthen 
the powers that lie within his grasp. When by his 
perspicacity a doctor makes a diagnosis of an obscure 
case he has a glint of the same divine fire that lit the 
mind of Democritus when he said, ^‘Rather would I 
explain the cause of a single fact than become king 
of tlie Persians.” 


OBITUARY 


THE SCIENTIFIC WORK OF ETIENNE 
S. BIELER 

B£K)H£ me are some original papers on a variety of 
scientific subjects published in British, Canadian and 
American journals—a noteworthy contribution from 
the pen of a deeply mourned friend and colleague cut 
off in the prime of his scientiftc activity and produc¬ 
tion. Etienne Bieler gave early proof in the ad¬ 
vanced mathematical classes at McGill of a singularly 
lucid and penetrating mind and a power of concen¬ 
tration which his teachers felt assured would place 
him in the front rank of scientifle men of his time. 
He was marked out for a career of distinction in the 
field of physics, and during his final years of study 
in Montreal covered a consistently broader range of 
studies than is usual. The writer well remembers in 
the spring of 1915 Bieleris announcing his decision 
to enlist in the McGill University Company, and im¬ 
mediately afterwards commencing to write a difficult 
examination in applied mathematics, in which he took 
brilliant marks. Returning invalided from France in 
1919, he joined the postgraduate classes with a view to 
proceeding to his M.Sc. degree—a part of the work 
being taken in olectrical engineering, in order to add 
a certain amount of breadth to a future career in pure 
fioienoe. 

A class problem was the source of Dr. Bieler’s first 
published paper. At that time methods had been 
snocessfully worked out in Great Britain for detecting 
oubmarines by their disturbance of the earth's luog- 
netio field reacting on a loop of submarine cable. The 
:i 90 iuplete solution of this problem was at a later date 
imttoa up and communicated to Sir WOliam Bragg, 
fdr uae ci the Admiralty. It was later released for 
paUieatiou and puhikhed in Proceedings of the Royal 
Society.^ 

1 October, 1981, 


It is impossible in a short article to do more tlian 
select a few papers describing Bieler^s most im- 
jxortant contributions to seienco. Passing over a 
short jjaper on the ‘‘Measurement of Small Capac¬ 
ities” (1921), giving in abstract the results of a 
highly creditable thesis on the distribution of electric 
potential across the suspension insulators used in high 
voltage lines, I turn to a paper published in the 
Transactions of the Royal Society of Loudon (1924), 
dealing with the scattering of a-particles by light 
atomic nuclei. It is now well known as a result of Sir 
Emeat RutherforcTs investigations that an atom con¬ 
sists of a central nucleus carrying a positive electrical 
charge about which are rotating a greater or lesser 
number of electrons or ultimate electrical particles of 
negative electricity. On arriving at the Cavendish 
Laboratory as 1851 exhibitioner, Bieler was assigned 
the task of investigating the nature of the electric 
fields in the ueighlmrhood of nuclei of light atoms 
such as aluminum and magnesium. The experiment 
consists in firing a-particles (positively charged 
helium atom) from radium into a thin screen of the 
metal to bo investigated. The deviation of a-particles 
passing at various distances from the atomic nuclei 
may be detected by the scintillations which are pro¬ 
duced in a zinc-sulphide screen. The experiments are 
exceedingly laborious, as scintillation counts can not 
be made otherwise than by tlie naked eye, which must 
be rested at frequent intervals to be able to detect the 
faint effects observed. The theoretical aspect of the 
subject is considered in a page published in the Pro¬ 
ceedings of the Cambridge Philosophical Society 
(1923), and there is evidence of high and mature 
mathematical power on the part of the author. The 
final result shows that the nature of the nuclear field 
begins to deviate from the “inverse square law” at 
a distance of lO'^* centimeters. The scientific results 
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we have just described are often quoted in the litera¬ 
ture of the atom as a tribute to the fundamental 
nature of the work. 

On returning to McGill as assistant professor, 
Bieler continued his work along similar lines, but was 
greatly handicapped by the lack of a suitable sux^ply 
of radium, curiously enough in the very laboratory 
where its essential properties were iirst discovered. 
He then turned his attention to magnetism, and in 
preparation for an attack on the experimental side of 
the subject pul)!ished a critical survey of the subject 
in the Journal of the Franklin Institute (1927). -In 
collaboration with Mr. C. T. Lane, the technique for 
obtaining samples of extremely pure substances was 
developed, and tiio determinations made in the McGill 
laboratories are now quoted as among tlie most re¬ 
liable. 

In tile summer of 1927 Bieler developed, in col¬ 
laboration with Mr. H. G. 1. Watson, a new method 
for geophysical prospecting which was successfully 
applied in the mining districts of northern Quebec. 
A brief account of his work is published in the 
Canadian Mining and Metallurgical Bulletin (1928), 
just before the author left to take charge, under the 
auspices of the Australian government, of an exten¬ 
sive program of work planned to locate, if possible, 
new mineral deposits. There is no doubt but that, 
had Bieler lived, he would have been among the fore¬ 
most world authorities in this field. An appreciation 
of his work in England and in Australia by his co- 
workera there, will, it is to be hoped, appear in an¬ 
other issue. 

He died at Geraldton, western Australia, on July 
25, 1929, after a brief illness of aciUo pneumonia. 

I have spoken only of Bicler^a scientific work. Ho 
was equally at home in witing and speaking French 
and Plnglish, and it has several titries been niy privi¬ 
lege to hoar, among a group of friends interested in 
literature and music, articles from Bieler which testify 
to a vivid imagination, an extensive vocabulary and 
an inside knowledge of the works of literary men. 

L. V. Kino 

McGill Univkasity 

HENRY CHAPMAN MERCER 

Dr. Henry Chapman Mercer, an archeologist and 
ethnologist of international reputation, died at 
DoyJestown, Pennsylvania, on Sunday, March 9. 
Many generous bequests of scientific interest were 
made in his will. The famous Mercer Museum, 
erected and maintained by Dr, Mercer for the Bucks 
County Historical Society, has been bequeathed to 
that society and endow^ed with a maintenance fund of 
$130,000. The Mercer Museum contains a historical 


collection, which is iutemationally famous, of some 
twenty thousand ethnological tools and implements of 
the pioneer settlers of America. Fonthill, Dr. Mer- 
oer^s incomparable home, is bequeathed to the public 
for a museum, and the beautiful grounds surrounding 
it are given to the Doylestown Nature Club as an 
arboretum, both bequests to be maintained by an 
endowment fund of $100,000. Another $100,000 be¬ 
quest is made in memory of his uncle, Timothy 
Bigelow Lawrence, to Rudolf P. Hommell, Lehigh 
University, who now is conducting an expedition in 
the Far East for the collection of utensils employed 
in the daily life of the inhabitants. 

Dr. Mercer was never married. He was bom in 
Doylestown, Pennsylvania, on June 24, 1856. In 
1879 he w'as graduated from Harvard with the degree 
of A.B. Dr. Mercer received the honorary degree of 
doctor of science from Franklin and Marshall College 
in recognition of his archeological discoveries during 
his Yucatan expedition. lie was granted the honor¬ 
ary degree of doctor of law’* by Lehigh University. 
Principal among several honors bestow^ed on Dr. 
Mercer was the award of a bron/.e medal by the 
Exposition Historico-Americano Madrid in 1892 for 
his ''Lenape Stone.” 

In 1882 ho was an honorary member of the United 
States Archeology Coinmi8.sion at Madrid. Ho be¬ 
came editor for anthropology in the American Natu- 
ralist. In 1894 he was appointed by Dr. William 
Pepper as curator of American and prehistoric 
archeology at the University of Pennsylvania and 
filh i that position until 1897. 

Dr. Mercer had contributed numerous learned 
papers to historical publications and published many 
books. Among his books are ^‘Hill Caves of Yucatan” 
(1896), “Antiquity of Man in the Delaware Valley 
and Eastern United States” (1897) and “Ancient 
Carpenters* Tools” (1929). 

Fonthill, which was built by Dr. Mercer in 1908 and 
1909, is a unique residence entirely of concrete with 
beautifully groined and arched ceilings, upon the in¬ 
terior of which Dr. Mercer lavished bis finest exhibi¬ 
tions of ceramic art, illustrating history and historical 
subjects, both ancient and modern. 

Dr. Charles Conrad Abbott wrote the following ode 
to Dr. Mercer: 

Beincarnation of the storied past, 

Skyward, in majesty, thy walls arise, 

In strength assuring us that they shall last; 

Not crumble as the common structure dies. 

Thy towers, mantled with the morning light, 

Proudly acclaim the past is stUl alive 
Where proud, griin feature, or the sorry sight, 

Would have the world in souUess fashion thrive. 
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All honor then to him who raiaed the pile; 

Where dajdroams wander tbrongh each clasaic room; 
Where honest speech is never brought to trial, 

Nor trustful candor hoar its certain doom. 


Defying critics, faithfully thou wrought— 

Thou master builder of a fruitful thought 

Albert Mover 


New York City 


SCIENTIFIC EVENTS 


THE KEW BOTANICAL GARDENS^ 

For the public Kew is a delightful pleasaunce, for 
the gardener a demonstration of achievement and a 
suggestion of possibilities, and for the botanist a 
storehouse of information and a center for research. 
The recently issued number of the Bulletin of MLwl~ 
laneous Information (Appendix 1., 1930), comprises 
under this familiar but somewhat unattractive title 
a review of the work of the various departments of 
the Royal Gardens during 1929. In 1925 work was 
begun on the formation of a National Pinetum at 
Bedgebury, in Kent, as the nearness of luondon is 
not conducive to the growth of conifers; and in spite 
of the long cold winter and abnormally dry summer 
of 1929, good progress is reported. The abolition of 
the penny charge for admission to the gardens from 
August Bank Holiday onw'ards is reflected in an in¬ 
crease in the number of visitors of nearly 220,000 
between August and December, as compared with the 
corresponding period in 1928. The hard winter of 
1928-29 and the boisterous gales of the last two 
months of the year caused severe losses among shrubs 
and large trees, but the long hot summer gave an un¬ 
usual brilliance of color to the abundant crops of 
fruits and berries on many of the trees, and the later 
incessant and heavy rains effectively cleansed trees 
and shrubs from soot and dirt. 

The more strictly botanical activities of the Royal 
Botanic Gardens, Kew, have benefited by generous 
grants from the Empire Marketing Board, which have 
rendered possible visits by the scientific staff and va¬ 
rious collectors to different parts of the empire over¬ 
seas and elsewhere, resulting in valuable accessions 
to the gardens and herbarium, and the gain of in¬ 
valuable experience to individual members of the 
staff. Mr. Hutchinson’s botanical tour in South 
Africa produced a harvest of more than 3,000 spe¬ 
cies, including a large number of living succulent 
plants. Work of botanical exploration has also been 
carried out in British Guiana, Persia, Sonuililand and 
the Solomon Islands. Considerable additions have 
been made to the herbarium, mainly by the incorpora¬ 
tion of stored material. An important feature of the 
work is the international cooperation in research 
rendered possible by an extension of the system of 
reciprocal loans between important botanical institu¬ 
tions; during the year more than 9,000 specimens 
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were borrowed and nearly 6,000 sent out on lojin. 
Botanical work in South Africa will be greatly facili¬ 
tated by an arrangement to present to the National 
Herbarium at Pretoria duplicates of authentic sx>cci- 
mens in the Kew Herbarium. TJie report of the mu¬ 
seums records an inci'easirig interest taken in the eco¬ 
nomic products of plants, involving much correspon¬ 
dence and discussion of home and colonial products 
vrith visitors. The difficulty in answering questions 
as to possibilities of new crops for home or the 
colonies is often enhanced by the lack of discretion 
on the part of optimistic journalists. 

SUMMER SCHOOL FOR TEACHERS OF 
ENGINEERING 

The Society for the Promotion of Engineering 
Education in conjunction with the Carnegie Institute 
of Technology will conduct a summer school for engi¬ 
neering teachers beginning on Juno 12 and ending on 
June 21. The session this summer will be devoted 
to engineering drawing and descriptive geometry, and 
will be held on the Carnegie campus. 

The summer school is an enterprise growing out of 
the general investigution of engineering education 
conducted by the Society for the Promotion of Engi¬ 
neering Education. Its general purpose is the im¬ 
provement of the teaching of engineering. Each 
session is devoted to the study of metliods of teach¬ 
ing n particular subject of the engineering curriculum. 

William E. Mott, director of the College of Engi¬ 
neering, and Harry M. McCulJy, professor of draw¬ 
ing and descriptive geometry nt the Carnegie Insti¬ 
tute of Technology, are local <Urector and secretary, 
respectively, of the summer course. Thomas K. 
French, professor of engineering drawing, Ohio 
State University, will be chairman of the teaching 
staff. 

The nine-day session will begin with an address of 
welcome by Mr. John L. Porter, chairman of the 
trustees’ committee of the Carnegie Institute of Tech¬ 
nology, The various meetings will be conducted by 
toaohers who are recognized as leaders in their fields. 
Entertainment features, including a sinoker given by 
the Engineers’ Society of Western Pennsylvania, will 
be arranged during the session. Trips to the larger 
Pittsburgh industrial plants have been x>lanned. 

Professors from schools in all parts of the country 
and from Canada and Mexico will attend the meeting. 
Begistration wiU be limited to a hundred teachers. 



500 


SCmNCE 


[VOL. ucxi, No. ifiie 


Besides those mentioned above, the teaching staff 
will include the following: Franklin DeR. Furman, 
dean of the Stevens Institute of Technology; H. W. 
Harold, architect, Pittsburgh; Frederic G* Higbee, 
the State University of Iowa; Randolph P. Hoelscher, 
University of Illinois; George J. Hood, University of 
Kansiis; Harvey II. Jordan, University of Illinois; 
A. E. Lofberg, Westinghouse Electric and Manufac¬ 
turing Company, East Pittsburgh; Clair V. Mann, 
Missouri School of Mines; Henry W. Miller, Univer¬ 
sity of Michigan, and author of the recent book on 
the famous German gun ‘*Big Bertha”; P. J. Reich, 
American Bridge Company, Ambridgo, Pa.; Robert 
L. Saekett, dean of the School of Engineering, Penn¬ 
sylvania State College; Charles II, Schumann, Jr., 
Columbia University; William G. Smith, Northwest¬ 
ern University; Carl L. Svensen, Texas Technological 
College; William D, Turnbull, the Ohio State Uni¬ 
versity; Frank M. Warner, University of Washing¬ 
ton, and William E. Wickenden, president of the Case 
School of Applied Science. 

The summer school is under the immediate direction 
of Harry P. Hammond, head of the department of 
civil engineering, Brooklyn Polytechnic Institute. 
Professor Frederic L. Bishop, of the University of 
Pittsburgh, is secretary of the society. 

AWARD OF THE DANIEL GUGGENHEIM 
MEDAL FOR AERONAUTICS 

The second Daniel Guggenheim gold medal for 
notable achievement in aeronatuics has been awarded 
to Dr. Ludwig Prandtl, professor at the Univer¬ 
sity of Gottingen, Germany, **for pioneer and cre¬ 
ative work in the theory of aerodynamics.” Dr, 
Prandtl is one of the world’s most eminent authorities 
on aerodynamics and other sciences underlying the 
art of aviation. He is also well known os an investi¬ 
gator and teacher of the laws of mechanics, thermo¬ 
dynamics and the flow of fluids, particularly air and 
other gases. 

Last fall, Dr. Prandtl traveled eastward from his 
home city as a delegate to the World Engineering 
Congress in Japan at the end of October and the be¬ 
ginning of November. He presented an important 
paj)er at this congress. After the congress, ho crossed 
the Pacific Ocean to the United States. He stopped 
at a number of our universities on his homeward jour¬ 
ney, beginning with Stanford University and the Uni¬ 
versity of California. He returned home in March, 
completing the trip around the world. 

Dr. Prandtl visited New York in February and on 
that occasion was entertained at dinner at The Engi¬ 
neers’ Club by a group of forty American engineeiB. 
Following the dinner he delivered an address before 
the Metropolitan Section of The American Society of 


Mechanical Engineers. Dean George B. Pegnun, of 
Columbia University, presided at the dinner* Dr. 
Elmer A. Sperry, past-president of The American 
Society of Mechanical Engineers and vice-president 
of the Daniel Guggenheim Medal Board, introduced 
Professor Prandtl on the occasion of his address. 

Dr. Prandtl was bom on February 4, 1876, at 
Freising, Germany, and attended the technical high 
school in Munich. He has been professor at the Uni¬ 
versity of Gottingen since 1904. He has received 
many honors, among them the Great Gold Medal of 
the Royal Aeronautical Society of England in 1927 
and the Gra.shof Medal of the Verein Deutschor In- 
genieuro in 1921). More than any other one man he 
stands out as the '‘father” of the present aerodynamic 
theory. He has written many treatises on subjects 
related to aviation and is a widely respected authority. 

The members of the board which made the award 
are: American —W. F. Durand, E. P. Warner, Elmer 
A. Sperry, Arthur Nutt, Howard E. Cof&n, Paul G. 
Zimmennann, E. E. Aldrin, Emory S. Land; Foreign 
—Griffith Brewer, England; Johann Schuette, Ger¬ 
many; Qiulio Costanzi, Italy; Baron Chuzaburo 
Shiba, Japan. Dr. Eateau, of the Society Francaise de 
Navigation Aorienne, died before the ballot was cast. 

The first award of the Guggenheim Medal for nota¬ 
ble achievement in aeronautics was made to Orville 
Wright a year ago and the medal was presented to 
him in Washington on April 8 in connection with the 
celebration of the fiftieth anniversary of The Amer- 
ic'-n (Society of Mechanical Engineers, This society 
is one of the two American organizations from which 
members of the Medal Corporation are chosen, the 
other being the Society of Automotive Engineers, In 
addition, five foreign organizations are represented 
on the board of award, one each in England, France 
Germany, Italy and Japan. 

The medal was founded in 1927 by the Daniel Gug¬ 
genheim Fund for the Promotion of Aeronautics, of 
which Mr. Harry F. Guggenheim, now ambassador to 
Cuba, was then president. At the annual meeting on 
May 7 the following officers were elected: President, 
William B. Stout, representing the Society of Auto¬ 
motive engineers, president of the Stout Air Service; 
Vice-Presidentf Captain E. E. Aldrin, manager, Avi¬ 
ation Department of the Standard Oil Development 
Company; Secretary and Treaeurer, Alfred D. Flinn, 
director of the Engineering Foundation; Executive 
Committee, the president, Captain Aldrin and Mr. E. 
P, Warner, editor of Aviation, A D F 

THE RETIREMENT OF THE PRESIDENT OP 
THE UNIVERSITY OP CALIFORNIA 

PBEaiDlNT WlLUAlC WALLACE CaKFBBLL, Whp| Ob 
commencement day nearly one year ago, announced 
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ijiat be pQriMMsed to retire from the active service of 
the University of California 14 months later, on July 
If 1930, will resume bis residence on Mount Hamilton, 
following his retirement from the presidency of the 
university three months hence. 

William H. Crocker, chairman of the board of 
regents, by the autliority of the regents, recently 
extended to President Campbell the invitation of the 
board that he continue to serve as director of Lick 
Observatory and as an astronomer in Lick Observa¬ 
tory from and after July 1, 1930, and until, two 
years hence, he should attain the age of seventy 
years. 

President Campbell was unable to accept this 
valued invitation to remain in active service, with 
responsibilities for the directing of the observatory 
and for the continuous pursuit of astronomical re¬ 
search as an active astronomer. Ho felt that his 
decision, as publicly announced in May, 1929, was a 
wise one; but he informed the regents through Chair¬ 
man Crocker that he would be greatly pleased to 
continue his residence on Mount Hamilton, w^ith 
principal purpose to renew his astronomical studies 
and to continue them so long as his physical health 
and mental vigor should justify. 

It has been in accord with bis most ardent desires 
that he possess the privilege of taking up again his 
astronomical work at the Lick Observatory, under 
the auspices of the University of California. The 
regents accordingly, and by unanimous vote, deter¬ 
mined that following his retirement on July 1, 1930, 
he should bear the titles, president emeritus of the 
University of California, director emeritus and as- 
tronomer emeritus of the Lick Observatory. 

The r^ents further invited President and Mrs. 
Campbell to occupy the residence on Mount Hamilton 
which wafl built for them in 1894, and in which they 
resided continuously from that date until they came 
to the president's house in Berkeley in 1923, and 
to which in the past seven years they have frequently 
returned for short stays. However, and largely in 
consequence of their period of residence in the mild 


climate of the Berkeley campus, they will probably 
not bo in actual residence on Mount Hamilton during 
the winter months, where the storms are frequently 
severe. 

AWARDS OF THE FRANKLIN INSTITUTE 

The medal meeting of the Franklin Institute, Phila¬ 
delphia, will be held on the afternoon of May 21. On 
this occasion honorary membership will be conferred 
on Dr, Mortimer Elwyn Cooley, dean emeritus of the 
College of Engineering of the University of Michigan, 
and on Dr. Henry Leffmann, of the Franklin Insti¬ 
tute. The Certificate of Merit will be presented to 
He 3 rman Rosenberg, of the Parker-Kalon Corpora¬ 
tion, New York City, Medals will be presented as fol¬ 
lows: Longstreth Medah to Ervin George Bailey, 
Fuller-Lehigh Company, Fullerton, Pennsylvania, and 
to Charles Wcyl, assistant professor of electrical en¬ 
gineering, University of Pennsylvania; the Wetherill 
Medah to Charles Sumner Chrisman, West Chester, 
Pennsylvania, and to William Nicholson Jennings, 
Philadelphia, Pennsylvania; the Levy Medal to Dr. 
Floyd Karker Richtmyer, professor of physics, Cor¬ 
nell University; Henderson Medals to George Han- 
nauer (posthumous award), represented by George 
Hannauer, Jr., Chestnut Hill, Massachusetts; Edgar 
Marvin Wilcox, Hannauer Car Retarder Company, 
Gibson, Indiana; the Clark Medal to Henry Latham 
Doherty, Cities Service Company, New York City; 
Cresson Medals to Norman Rothwell Gibson, The 
Niagara Falls Power Company, and to Irving Edwin 
Moultrop, The Edison Electric Ilhiniinating Com¬ 
pany, Boston; the Franklin Medals and Certifcates 
of Honorary Membership to Dr. John Frank Stevens, 
former chief engineer of the Panama Canal, and to 
Sir William Henry Bragg, director of the Royal In¬ 
stitution of Great Britain. The two Franklin medal¬ 
ists will present papers. Dr. Stevens will speak on 
“A Momentous Hour at Panama” and Sir William on 
“The Meaning of the Crystal.” A dinner in honor of 
the medalists will be given in the evening at the BelJe- 
vue-Stratford Hotel. 


SCIENTIFIC NOTES AND NEWS 


PsonsssoR Edmund Beecher Wilson, of Columbia 
University, and Professor Sir John Bretland Farmer, 
of the Imperial College of Science and Technology, 
have been elected honorary fellows of the Royal 
Microscopical Society, London. 

De, L, 0. Howard, on the nomination of the Ento¬ 
mological Society of Washington, has been elected an 
honorary member of the Washington Academy of 
This action was token in recognition of his 


distinguished contributions to entomology, his inti¬ 
mate connection with scientists and scientific work 
in Washington and his services to the academy as 
member and officer since its foundation. 

The Trudeau Medal for meritorious scnuce will be 
awarded to Dr. Henry Sewall, of Denver, according 
to an announcement made at the opening meeting at 
Memphis, Tennessee, of the convention of the Na¬ 
tional Tuberculosis Association. 
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The Gary Medal awarded by the American Iron 
and Steel Institute was presented to Mr. Charles M. 
Schwab for his services to the iron and steel industry 
at a dinner ^ven in New York City on May 9. 
Among the speakers announced were Dr. Michael 
Pupin, Dr. John Johnston, Charles W. E. Clarke, 
W. A, James, Dr. F. M. Becket, Charles McKnight, 
Leo n. Miller and Arthur D. Little. 

The occasion of the eightieth birthday of Dr. David 
Bryson Delavan, known for his work in laryngology, 
was celebrated on May 3 by n dinner given in" his 
honor by the New York Academy of Medicine at 
which more than a hundred members were in atten¬ 
dance. 

The Boston Society of Natural History held itj? 
annual meeting at the museum building on May 7 
when the following officers were elected: Charles H. 
Taylor, president; Nathaniel T. Kidder, Glover M. 
Allen and William M. Wheeler, vice-presidents; 
Clinton V. Mac Coy, secretary; Augu-stus P. Loring, 
Jr., treasurer, and Thomas Barbour, Joseph A. Cush¬ 
man, William L. W. Field, Laurence B. Fletcher, 
Frederic H. Kcnnard and John C. Phillips, trustees. 

Db. LtrDWjG Kast, of New York City, was elected 
president of the American Gastroenterological Asso¬ 
ciation at the thirty-third annual meeting recently 
held in Atlantic City. Other officers elected are Dr. 
Clement 11. Jones, of Pittsburgh, first vice-president; 
Dr. Burrell 11. Crohn, New York, second vice-presi¬ 
dent; Dr. Charles J. Lucas, Louisville, secretary, and 
Dr. Thomas Wray Grayson, Pittsburgh, treasurer. 

The prize for the best paper on scientific instru¬ 
ments, other than optical, to api}ear in The Journal 
of the Optical Society of America and Review of 
Scientific Instruments during 1929 has been awarded 
to Dr. K. C. D. Hickman, of the Eastman Kodak 
Company Kesearch Laboratory, for his paper, 

Some Vacuum Recording Gauges,” which appeared in 
April, 1929. The committee of award consisted of 
Professor 11. W. Farwell, chairman; Dr. H. C. 
Rentschler and Professor F. W. Loomis. The com¬ 
mittee made honorable mention of two papers by Dr. 
li. V. Baud, of the research department of the West- 
inghoiase Electric and Manufacturing Company, East 
Pittsburgh, on “Experimental Methods of Studying 
Stress Distribution” and “Further Developments in 
Pliotoelasticity,” which appeared in May, 1929. 

The Committee for Scientific Research of the 
American Medical Association has made a grant of 
$700 to Dr. E. Brand, research associate in chemistry, 
New York State Psychiatric Institute and Hospital, 
New York City, for further research on Cystiriuria. 

The J. T, Baker Chemical Company Research 


Fellowship in Analytical Chemistry, mid-western \ 
division, has been awarded to Mr. A. C. Sbead, now 
at the University of Oklahoma, who will work at the 
University of Illinois. Dr. I. M. Kolthoff, of the 
University of Minnesota, has been added to the com¬ 
mittee administering the fellowship. 

Db, Austin M. Patterson, professor of chemistry 
in Antioch College, wiis elected vice-president of the 
college at the annual meeting of the board of trustees 
on May 2. 

Dk. Arthub E. Ruabk, at present physicist with 
the Gulf Production Company, has accepted a pro¬ 
fessorship in the department physics of the Uni¬ 
versity of Ihttsburgh beginning next September to 
succeed Dr. J. J. Weigle, who leaves to take charge of 
the department of physics at the University of Ge¬ 
neva, Switzerland. 

Professor Withrow Morse, who for the past 
seven years has directed the department of physiolog¬ 
ical chemistry and toxicology in the Jefferson Medical 
College and the work in chennstry of the Jefferson 
Hospital, retires from the chair and will devote his 
time to investigation. 

Max a. MoCall, for the last six years assistant 
head of the Office of Cereal Crops and Diseases in 
the Bureau of l^lant Industry, U. S. Department of 
Agriculture, has been named principal agronomist, in 
charge of this office. Mr. McCall has been acting in 
charge of the office for the last three months. 

Dr. Leon A. Hausman, head of the department of 
zoology of the New Jersey College for Women, has 
been appointed consulting ornithologist for the ex¬ 
periment station. In this capacity Dr. Hausman will 
prcjiare a number of publications on bird life in 
New Jersey. 

According to The Experiment Station Record, 
Walter Toenjes, research assistant in horticulture at 
the Michigan Experiment Station, has been appointed 
superintendent of the Graham Horticultural Substa¬ 
tion near Grand Rapids. Franklin Sherman, Jr., was 
recently appointed research assistant in entomology, 
vice L. G. Gentner, resigned, and Glenn L. Ricks 
assistant in horticultural research. 

David J. Price, Harry E. Roethe and Dr. Lawrence 
H. James, of the Bureau of Chemistry and Soils, 
U. 8. Department of Agriculture, wore named by 
Secretary Hyde to represent the department on a na¬ 
tional committee to study spontaneous heatuig and 
ignition of agricultural products, which met in At¬ 
lantic City, N* J., on May 13, to formulate plans for 
and to correlate the various parts of a national re¬ 
search program for dealing with this subject. The 
committee included representatives of the Bureau of 
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Mines and of the Bureau of Standards in the De¬ 
partment of Commerce, and TOpresentatives of the 
fertilizer industry, the paint and varnish manufac¬ 
turers, the feed manufacturers, railroads and steam¬ 
ship companies, insurance companies and other in¬ 
dustries which handle stored products. 

W. P. Stewart as head of the Virginia Weather 
Bureau Division has taken up hia work as successor 
to the late Edward A. Evans. Mr. Stewait conics 
from Milwaukee and has been in the federal service 
for twenty-nine years. 

Dr. C- a. Elvehjem, of Dane^County, Wisconsin, 
has been appointed to the staff of the department of 
agricultural chemistry at the University of Wisconsin. 
Dr. Elvehjem will return shortly from the University 
of Cambridge, England, where he has been si)onding 
the past year stiJdying under a National Eesearch 
fellowship. 

Dr. Wjlliam H. Howell, director of the Johns 
Hopkins School of Hygiene and Public Health, has 
sailed for Europe, where ho will attend a meeting of 
directors of schools of public health in tlic United 
States and Euroj>e at Geneva on May 20. 

Clyde C. Whipple, assistant professor of electrical 
engineering at the Polytechnic Institute of Brooklyn, 
has been granted leave of absence for one year to 
serve as visiting professor in electrical engineering at 
the Green School of Engineering of Princeton Uni¬ 
versity. 

Dh, Lucius H, Merrill, professor of biological and 
agricultural chemistry at the University of Maine, has 
been granted leave of absence and will devote himself 
largely to his work as state geologist. 

Dr. C. B. Fawcett, of University College, Ixindon, 
will be visiting professor in geography at Clark Uni¬ 
versity during the fall semester of 1030-31. He will 
offer special work on *‘The Political Geography of the 
British Empire,” and another series of lectures on 
“The Geography of Continental Europe.” 

Professor W. G. Woolnottgh, geological adviser 
to the Commonwealth government of Australia, is 
spending several months in the United States for the 
purpose of observing American methods and prac¬ 
tices in the petroleum industry and in the administra¬ 
tion and technique of ofQoial surveys. 

Dr. James G. Needham, head of the department 
of entomology at Cornell University, has recently re¬ 
turned from a 5,000 mile airplane trip to the West 
Indies and the Quianas with thousands of specimens 
of dragonflies and their larvae, many of them new to 
scienoe. In fifty hours of flying, during the two 
weeks he spent away from the university, Professor 


Needham visited regions which in the normal course 
of such an expedition would have re(iuired from two 
to three mouths to complete and would have entailed 
hardships and inconveniences which might well have 
made the trip an impossible one. 

A WIRELESS dispatch to The New York Times 
from Adelaide, Australia, dated May 4, reports that 
Sir Douglas Mawson has announced that with the 
necessary funds in sight he is now organizing a sec¬ 
ond Antarctic cruise. He expects to leave Hobart, 
Tasmania, early in November with members of the 
staff of the ship Discovery. He intends to resume the 
scientific survey of the Antarctic and to cover an ex¬ 
panse of 1,500 mile-s lying betAveen tlie meridian of 
100 degrees east and the point farthest east whicJi was 
reached on his last voyage. Part of this field came 
within the scope of his exjvedition of 1011-14. On 
the forthcoming voyage particular attention will be 
paid to fishery potentialities, including edible fish, 
seals and whales. 

Professor Dart, of the Witwatersrand University, 
has, according to the Johannesburg correspondent of 
the London Times, completed arrangements for join¬ 
ing an Italian scientific expedition on its journey 
through Equatorial Africa and the Nile Valley to 
Ugypt and to Mesopotamia. The expedition is ex¬ 
pected to elucidate the relationship between European 
and African fauna. Professor Dart will also en¬ 
deavor to throw further light on the question as to 
whether man appeared first in Africa. The program 
of the exi>cdition includes visits to the pygmies of 
the Ituri forests and to the Kivu gorilla country, as 
well as investigations at Zimbabwe. Professor Dart 
will examine independently the diseases prevalent in 
equatorial territories and the circumstances which 
young medical students might have to face in the 
equatorial regions. 

The University of Buffalo held its annual scholar¬ 
ship dinner on May 10. Professor Arthur IT. Comp¬ 
ton, of the University of Chicago, spoke on “Science 
as a Stimulus to Civilization.” Dr. Compton also 
addressed the Physical Science Club in the afternoon 
on “Some Aspects of X-ray Scattering.” 

A SERIES of lectures on the circulation was deliv¬ 
ered at the College of Medicine, University of Illi¬ 
nois, by Dr, Walter J, Meek, professor of physiology 
at the University of Wisconsin, from April 29 to 
May 1, the titles being, respectively, “Cardiac Out¬ 
put,” “Automaticity and Conduction” and “Some 
X-ray Studies of the Heart.” 

The 234th meeting of the Washington Academy oi 
Sciences was held on May 15, when Professor May¬ 
nard M. Metcalf, of the Johns Hopkins University, 
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delivered an address on “The Origin and Evolution 
of the Higher One-oellcd Animals.'’ This is the sixth 
of a number of lectures proposed by the academy on 
various phases of genesis and development or origin 
and evolution. 

Dr. Bernard Hague, principal lecturer in electrical 
engiiieering at the University of Glasgow, delivered 
a lecture on April 26 before the Royal Canadian In^ 
atitute on “The Contribution of Scientilic Research to 
Some Recent Developments in Electrical Engineer¬ 
ing.” In September, 1929, Dr. Hague was graated 
a year's leave of absence to act as visiting professor 
in the Post Graduate School of the Polytechnic In¬ 
stitute of Brooklyn, New York, to conduct advanced 
courses in electrical theory and measurement's. 

The Oliver-Sharpey Lectures before the Royal Col¬ 
lege of Physicians of Loudon were delivered by Pro¬ 
fessor J. J. R, Macleod at the college on April 29 and 
May 1. The subject of the lectures was diabetes as a 
physiological problem. 

The Ingleby Lecture will be delivered at the Uni¬ 
versity of Birmingham on May 22 by Sir John Bland- 
Sutton, past-president of the Royal College of Sur¬ 
geons of England. The title of his lecture is “The 
Blood Trail.” 

A CHAPTER of Sigma Xi was recently installed at 
the Pennsylvania State College by Dean Ellery, na¬ 
tional secretary, of Union College. There are 82 
members of the society or associates on the faculty or 
connected with it. After the installation, Dean Ellery 
presented an address on “Radio Activity and the New 
Chemistry,” which was illustrated with moving-pic¬ 
ture films. 

The fifty-sixth chapter of the Society of the Sigma 
Xi was inaugurated at the University of Rochester on 
May 3. The program included a closed meeting, at 
which Dr. Edward Ellery, professor of chemistry and 
dean of the faculty at Union College, and national 
secretary of Sigma Xi, installed new officers. A din¬ 
ner in his honor was given. Officers of the new 
chapter are: Honorary Hresident, Dr. Herman LeRoy 
Fairchild, professor emeritus of geology; President, 
Dr. Victor J. Chambers, Charles Frederick Houghton 
professor of chemistry; Vice-Preside.ni, Dr. George 
W. Comer, professor at the School of Medicine and 
Dentistry; Secretary-Treasurer, Quantin D. Singe- 
wald, assistant professor of geology; Executive Com¬ 
mittee, Dr. T. Russell Wilkins, professor of physics; 
Dr. Walter II. Bloor, associate dean of the School of 
Medicine and Dentistry, and Hazel M. Stanton, psy¬ 
chologist at the Eastman School of Music. 

The gift of $1,500,000 by Cyrus H. K. Curtis to 
the projected Benjamin Franklin memorial and 
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Franklin Institute Museum was announced on May 6 
at a luncheon of the Poor Richard Qub. Of the 
amount $500,000 will go to the $5,000,000 fund for 
the building and $1,000,000 will go to the endowment 
fond to sustain the museum. Mr. William L. Mc¬ 
Lean, publisher of the Evening Bulletin, Philadel* 
phia, has given $100,000 to be used for erection of a 
heroic statue of Benjamin Franklin on the Parkway in 
connection with the proposed Benjamin Franklin 
Memorial and Franklin Institute Museum. 

As a memorial to the late Charie.s P. Taft, Mrs. 
Taft has given $2,000,000 to the University of Cin¬ 
cinnati. 

Dr. T. Wayland Vaughan, director of the Soripps 
Institution of Oceanograi)hy of the University of 
California, has given his personal scientific library 
for addition to that of the institution. This library 
includes approximately 800 bound volumes and 400 
unbound volumes, together with 5,400 reprints. The 
books number about one ninth the present number in 
the library; the reprints about one third. Dr. 
Vaughan already had given the institution library 
about 160 bound volumes and 500 reprints, 

A GRANT of $10,000 a ye4ir for two years has been 
made by the Rockefeller Foundation to the British 
National Institute of Industrial Psychology. This is 
the third grant which the Rockefeller trustees have 
made to the institute. The first grant, of $50,000, 
was made in 1926 for a period of five years. Most 
of this has been spent on research, and several reports 
^ ill be published this year. The second grant was 
for $22,600, and was given to enable the institute to 
move into its present premises at Aldwych House. 

Dr, George E. Johnson, secretary, writes that the 
sixty-second annual meeting of the Kansas Academy 
of Science was hold at the Kansas State Teachers Col¬ 
lege at Hays, Kansas, April 18 and 19, 1930. Two 
half days were devoted to general papers and business 
and one half day to section meetings. Dr. Wm. B. 
Wilson, of Ottawa University, delivered the presi¬ 
dential address on “The Kansas Academy of Science, 
its Position and Mission.” Dr. T. D. A. Cockerell, 
of the University of Colorado, addressed the academy 
in the evening on April 18. His subject was “A Nat¬ 
uralist around the World.” An arrangement was en¬ 
tered into with the University of Kansas, the Agri¬ 
cultural College and the Teachers College at Hays, 
whereby these institutions would contribute annually 
for ten years towards the publication of the Tranea^ 
tions. This also involved giving these institutions 
copies of the Transactions for purposes of exehange. 
The library of the academy is to be permanently de¬ 
posited at the three institutions and the exdtange list 
of the academy will be divided among them. Thti fel- 


8CimCE 



SCIENCE 


505 


1 % mo] 


iowiiig offieers were elected for the ensuing year: 
Pr^sidentf Hazel Branchy University of Wichita; 
Firai Vice-president^ Roger C. Smith, Kansas State 
Agricultural College; Second Vice-president, Wm, H. 
Matthews, Kansas State Teachers College at Pitts¬ 
burg; Treasurer, Ray Q. Brewster, University of 
Kansas; Secretary, George E. Johnson, Kansas State 
Agricultural College; additional council members, 
Wm. B, Wilson, Robert Taft, F. U. G. Agrdius and 
A. W. Barton. The section chairmen arc as follows; 
Chemistry-Physics, Robert Taft; Biology, Mary T. 
Harman; Psychology, J. C. Peterson, president of the 
Kansas Psychological Association; Entomology, 
George A. Dean, president of the Kansas Entomolog¬ 
ical Society. The aca<lemy will meet at the university 
at Lawrence in April, 1930. 

A SPKOiAii health commission has been appointed 
by Governor Roosevelt to study the working of the 
public-health law of New York State and the various 
state and local authorities dealing with the promo¬ 
tion of health, as well os recent progress in public 


health in other states and abroad. The announcement 
of the creation of the oommission stated that while 
New York has ^^one of the best public health laws 
of any of the states,’’ and has a state health depart¬ 
ment which has wide recognition as a leader in its 
held, the great discoveries in medical science make 
it desirable every few years to have an appraisal to 
determine the possibility of a more eHeetive appli¬ 
cation in actual practice of the latest results of sci¬ 
entific research in the means of preventing disouso 
and conserving health. The governor stated that Dr. 
Livingston Farrand, president of Cornell University, 
has been asked to serve as chairman of the commis¬ 
sion. Others invited to become members are Dr. 
George W. Cottis, Jamestown; Dr. Simon Flcxner, 
Jloiner Folks, Dr. Edward L. Keyes, John A. Kings- 
bury, Mrs. Henry Goddard Leach, Henry Morgen- 
thau, Gerard Swope, Miss Katherine Tucker iuid Dr. 
Linsly R. Williams, all of New York Oily; Dr. Mat¬ 
thias Nicoll, Jr., White Plains; John M. O’Hanlon, 
Troy; Dr. Thomas Parran, Jr., state commissioner of 
health, Albany, and Dr. William H. Ross, Brentwood. 


DISCUSSION 

THE NATIONAL FOREST RESERVATION a new attitude toward such purchases. It includes 


COMMISSION AND FOREST 
RESEARCH RESERVES 

Ruapehs of SciENCK for May 24 and June 28, 3929, 
wiD recall that the U. S. Forest Service has announced 
a policy of setting aside portions of the national 
forests, representative of virgin or relatively undis¬ 
turbed conditions in each important forest type, as 
“research reserves” for scientific study; and that the 
National Forest Reservation Commission last sj^ring 
approved the purchase, for its scientific value, of 
one hundred acres of original growth, known as 
Heart’s Content, as a part of the Allegheny National 
Forest in Pennsylvania. 

The report of the National Forest Reservation 
Commission to the Senate for the year ending June 
30, 1929, will encourage the belief that the Forest 
Service is now in a much improved situation to carry 
out its announced policy with respect to research 
reserves. Owing to the extremely low price at which 
the bulk of the lands have been purchased for na¬ 
tional forests in the East, very little virgin forest is 
now in federal ownership. Here and there, however, 
there are within the boundaries set for federal pur- 
olukses privately owned tracts of original forest 
growth which, provided the National Forest Reserva¬ 
tion Commission is willing to pay the prices asked 
for heavy commercial stands, may be added to the 
national forests. The commission’s recent report, 
from the pen of its president pro tempore, Ray 
Ljrmiui Wilbur, Secretary of the Interior, indicates 


among the objectives of the acquisition program 
“promotion of reforestation and timber production 
on forest lands—by creating means for develojjmeut 
of the principles and practices of silvicultural man¬ 
agement necessary for successful timber-growing.” 
What this phrase means may be inferred from the 
inclusion among tbc “outstanding features of the 
work of the National Forest Reservation Commission 
for the year” of “recognition of the desirability of 
the preservation of unmodified or virgin forest areas 
as nature laboratories for the promotion of silvicul¬ 
ture.” Further on in the report is the following 
reference to the purchase of the Heart’s Content 
area: 

Notwithstanding the high commercial value of the 
heavy stand of white-pine timber, it ia deemed eminently 
desirable that the government should acquire this prop¬ 
erty, not as a museum site or as a recreational tract but 
as a laboratory for the promotion of silviculture within 
which to study both the physical and biological aspects 
of the changes which take place in such forests, the 
concomitant changes in the white pino-hemlock forest 
type and the manner in which knowledge of these 
changes may bo of value in guiding the development 
and managoment of the several hundred thousand acres 
of cut-over white-pine lands eventually to be acquired 
os the larger part of tlie Allegheny National Forest. 

These principles, applied to future purchase pro¬ 
grams, ought to result in the acquisition of other 
tracts suitable for research reserves. Their area can 
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not, of course, be largo, but their value viewed from 
the scientific point of view will be all out of propor¬ 
tion to their size. 

R. D. Foubes 

Allegheny Forest Experiment 
Station 

SAND-STORM ELECTRICITY 

The discussions on atmospheric electricity in 
Science^ called to mind an electrical display which 
accompanied a sand-stonn which I witnessed in 31)02. 

I was on the White Mountain Apache reservation, 
in Arizona, on the day in question, when an ordinary 
desert wliirlvv^ind whirled into view from just around 
a southerly projecting point of land north of White 
River from the now abandoned Fort Apache. I had 
just crossed a fiat area among the hills where an 
ancient Java flow once S])read out, forming a “lava 
Jake,” an area probably six miles across from the 
afore-mentioned point to the mountainous hills to the 
northwestward, up which I was then ascending. In 
a moment it began to gain momentum on entering 
the level country and in a minute more it was a 
roaring funnel that was hurling inunenae quantities 
of dirt and sand skyward so that they formed an 
umbrella-like cloud around the apex of the whirling 
center. 

As the twister was coming directly in my direction, 
I shifted southward over a gulch to another ridge to 
escape its fury. On it came. It entered the canyon 
in which I had been only a minute before. Hero as 
the canyon both wedged-in and ascended toward the 
mountains in the direction it was going, the rushing 
whirl became “angry,” as it were. The day had been 
perfectly dear. Yet in a moment there were chain 
lightning and ripping thunder on every side, while 
at the same time the whirler uprooted trees and tore 
large-sized boulders from their places on the canyon 
walls, finally destroying itself in that canyon. 

From ray observations I am inclined to believe that 
the electrical display that accompanied this whirl was 
due to the friction caused by the whirling debris. 

Albert B. Reagan 

Indian Field Service, 

Ouray, Utah 

“SOUR SAP” IN TREES OF THE GENUS 
PRUNUS 

Anisuallt there occurs in stone fruits in the de¬ 
ciduous-fruit-growing sections of California a consid¬ 
erable loss of trees from a disease which is locally 
known os “sour sap.” In certain seasons sporadic 
epidemics of this trouble occur when thousands of 
trees, usually from about three to len or twelve years 

J March 30, 1928; May 3, 1929; October 18, 1929, and 
January 24, 1930, 


of age, die suddenly in an unaccountable manner and 
with no previous warning. The disease is primarily 
one of winter or early spring. Trees which appeared 
to bo in perfect condition at the end of the season 
either fail entirely to start the following spring, lose 
one or more of the main limbs or linger along into 
the summer only to die before the end of the season. 
Various climatic combinations have in the past been 
held responsible for sour sap, although it has never 
been definitely known at just what time of the winter 
the initial injury actually develops. The name refers 
to a condition of the bark or cortex region of affected 
trees which is attended by decided souring and death 
of this portion of the host. The disease has been 
known for many years, and although many attempts 
have been made to discover the cause or causes of 
this mysterious trouble, only of late has its true 
nature been understood. 

We have found that tliere are two distinct souring 
diseases of trees of the genus Prunus, one caused by 
bacteria and one due to the presence of stagnant soil 
water which affects the roots during the early growing 
period of the host. 

The disease caused by bacteria is the more common 
of the two and is entirely distinct from the other. 
The bacterial organisms usually attack the host 
through wounds, such as pruning or grafting outs, 
during the winter months and cause a progressive 
disease of the cortical bark region, usually in the 
trunk above the bud union or in the main crotches 
but sometimes killing only certain limbs or one side 
the tree. The roots are rarely affected, in fact, 
an infection in the trunk usually stops its extension 
abruptly at the surface of the ground and the tree 
then scuds up a mass of suckers from the root. The 
parenchymatous tissues, including the cambium, are 
invaded, producing a highly discolored, plasmolyzed 
appearance with a water-soaked, very sour advance, 
in which bacteria can be seen in the cells and in 
the intercellular spaces. The bacteria are usually 
present in zoogloeal masses but at times are quite 
free and motile. Extensive epidemics of this dis¬ 
ease occur only in occasional seasons at irregular 
intervals, and it seems certain that some correlation 
must exist between certain seasonal climatic or soil 
moisture conditions and the development of sour sap. 
While many theories have existed in regard to this 
correlation we have really no definite information at 
all as to the nature of these conditions or even as to 
the specific time when they occur. 

Our work covers a period of seven years of field 
observations and three years of inoculation experi¬ 
ments on a wide range of Prunus species and varie¬ 
ties, including peach, cherry, wild and eultivaled 
plums, apricot and almond, with the result that the 
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typical condition has been reproduced in all the above 
boats. No one bacterial species is constantly asso¬ 
ciated with the trouble, and up to the present time 
we have isolated six types, each of which has caused 
extensive lesions in susceptible hosts when inoculated 
from pure cultures. Only during the months of 
December, January and February has this condition 
been induced experimentally; before and after this 
period small lesions develop but rarely damage the 
trees to any extent. 

The souring of trees caused by stagnant soil w^ater 
is prominent at timea during the spring when the 
trees are starting into leaf. Trees standing in water 
wliich is moving through the soil are not damaged, 
but those subjected to stagnant w^ater suffer in pro- 
poidion to the damage to the roots. The leaves turn 
yellow, wilt as though lacking moisture, become brown 
at the edges and finally die. The affected roots be¬ 
come highly discolored and sour and die, while those 
not injured remain normal and continue to support 
the corresponding upper portion of the trees, lu 
these cases a portion of the affected tree reimiins 
alive and continues growth. There are all gradations 
of top effect, and many cases recover if the water is 
drained off. 

Many trees affected with sour sap of either of the 
above types become also infected with bacterial 
gumraosis, which further complicates the question of 
the primary etiology of the trouble. 

M. C. Goldsworthy 
Rai.ph K. Smith 

Division or Plant Pathology, 

University or California 


SILVER OR GOLD 

Aft a rule silver tarnishes to a greasy black color. 
I have found silver articles in the Near East which 
fail to blacken on weathering, but instead, become 
coated with a film of golden hue. One would think 
that the silver had been gold-plated. I investigated 
this interesting fact and discovered that silver origi¬ 
nating in Caucasian deposits was particularly capable 
of this typo of tarnishing. Apparently the small 
platinum content or the presence of some of the 
similar rare metals is responsible for this phenomenon. 

Antique dress jackets of the Near Eosternera, made 
of beautiful purple velvet and decorated with what 
seems to be gold braid, are to be found in the bazaars. 
This gold braid is silver—there is no trace of gold in 
it. Silver braid was used and in the course of time 
it tarnislied to the gold color. Slightly rubbing it 
with a jeweler’s touchstone reveals the silver beneath 
the outer film. 

Two pieces of old Russian silverware, formerly 
used by the late czar of Russia, were prewmted to me. 
These were highly polished when given me. They are 
now beginning to exhibit this characteristic tarnish. 

Some silver Alexander the Great’^ coins which I 
unearthed in Macedonia fail to show this tarnish. 
The origin of the silver of these coins is probably 
Macedonia. Although silver is not found in Mace¬ 
donia now, wo do know that the early Greeks did find 
it along the banks of the p]xidoros. 

Perhaps all that glittered on the royal purple robes 
was not gold but silver I 

Maubjcb H. Bigei^ow 

University of Phtsburou 
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THE AMERICAN MUSEUM OF NATURAL 
HISTORY 

Definite plans to seek, through gifts from the pub¬ 
lic, $10,000,000 added endowment for tlic scientific 
and educational work of the American Museum of 
Natural liistory were adopted on May 6 by the trus¬ 
tees at their sixty-first annual spring meeting. The 
board confirmed selection of a committee, with Presi¬ 
dent Henry Fairfield Osborn as chairman, to present 
actively during the balance of the year in the metro¬ 
politan area and throughout the country the needs of 
the institution. 

This action followed submission of the annual re¬ 
port of the museum by President Osborn, who empha- 
aized that mounting costs since the war and increas¬ 
ing demands for expansion of the museum^s functions 
had brought about a severe financial stringency. 
Many important activities, he stated, were at a stand- 
§tm or below normal, while projects necessary to keep 


the museum in its position of leadership in science 
and public usefulness were in abeyance. 

“We are held back internally, while outwardly we 
are prospering,’’ said President Osborn. “Annmil 
public support of the museum, though increased, con¬ 
tinues to fall far short of even the routine needs. 
Only the heavy emergency contributions by trustees 
have prevented the discharge of a large number of 
employees, but the budget thus temporarily balanced 
covers little more than ordinary maintenance for 1930. 
It holds no guarantee for succeeding years, and it has 
not prevented a sharp curtailment of the scientific 
work which is the very being of the museum and the 
basis not only of its prestige but of its unique service 
to the city, the state, the nation and the world at large. 

"If the museum, which has become the particular 
pride of the people of metropolitan New York and 
virtually a household word all over the globe, is to 
continue its brilliant record of achievement, thus far 
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unbroken ainoo its founding in 1869, it should have 
no less than $500,000 more in annual incomo. This 
would be accomplished by the sixtieth anniversary 
endowment fund of $10,000,000, first proposed some 
time ago, but thus far not vigorously advanced- So 
alarmingly urgent has become our situation that we 
can delay no longer. It is to be hoped that the next 
annual report will see this fund substantially in hand 
or promised.*’ 

Serving with President Osborn as a preliminary 
committee will be the following trustees: Treasurer 
James H. Perkins, Secretary S. Brinckerhoff Thome, 
George T. Bowdoin, Douglas Burden, CJevelaiid E- 
Dodge, Clarence L. Hay, Junius S. Morgan, Jr,, A. 
Perry Osborn, Daniel E. Pornoroy, Henry W. Sage, 
Leonard C. Sanford and Felix M. Warburg. George 
H. Sherwood, director of the museum, will be secre¬ 
tary of the committee. 

Reviewing in his annual report the museum’s status, 
which he declared was now threatened by lack of 
funds, President Osborn said: *^Ali wealth and all 
health comes from knowledge of nature, and the 
American Museum of Natural History is advancing 
the knowledge of nature and the inspiration of nature 
on a scale unknown before in the whole lustory of 
education and of civilization.** 

But tiie present budget, he stated, was only min¬ 
imum working budget,** which had recently failed to 
cover some of the most valuable of the museum’s ac¬ 
tivities. '*Our explorations/* he continued, “our re¬ 
searches, our expeditions, our publications, our edu¬ 
cational work in school, college and university, our 
library, are Buffering for want of adequate financial 
support to overcome the doubling or trebling of all 
costs since the fatal year 1014. 

“The department of public health is entirely sus¬ 
pended; the library is very seriously crippled; were 
it not for Mr. Childs Frick’s gifts, the department of 
vertebrate paleontology would have to stop its expe¬ 
ditionary work; other departments, like geology and 
geography and invertebrate paleontology, are oper¬ 
ating at half their former rate; although under very 
able leadership, entomology is short-handed, and in 
practically all the exhibition halls of the museum 
the work of completing educational equipment has 
stopped, 

“The two departments in which late President 
Morris K. Jesup was deeply interested, namely, 
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woods and forestry and anthropology in all its 
branches, are restricted severely by retrenchment and 
undennanned.** 

Reporting on educational and scientific work of the 
museiim, Director Sherwood noted the loss by death 
or resignation of seven members of the scientific staff, 
and added: “These men were all experts in tlxeir re¬ 
spective fields. It has been impossible to replace them 
because of the present critical financial emergency of 
the museum. In the depletion of our scientific per¬ 
sonnel, research and publiwdion are seriously re¬ 
tarded, and the museum is losing prestige in science. 

“Overhead expenses must go on. They have had to 
be met at the expense of exploration, research and 
publication- The necessary financial retrenchment 
has reduced to a minimum the allowance for the re¬ 
search and publication side of the museum, uniii in 
1929 almost none of the normal income could be de¬ 
voted to exploration, which consequently has had to 
depend upon the special gifts of friends. When this 
situation is considered in conjunction with the mu¬ 
seum’s severe losses in scientific personnel the disas¬ 
trous effect upon our scientific progress must be evi¬ 
dent,” 

The income of the sixtieth anniversary endowment 
fund, it was announced by President Osborn, would 
be allotted for permanent support of exploration, re¬ 
search and publication; for additional assistants, to 
release curators and research workers for scientific 
projects and publication; for raising staff salaries to 
university and college grades; for the educational 
eq lipment and modernizing of the fifty old and new 
exhibition halls completed or under construction; for 
intensive high school, college and university educar 
tion in laboratories and exhibition halls; for exten¬ 
sion of the educational service, now reaching more 
than 1,000,000 public school children, to secondary 
schools; for preparation of existing exhibitions and 
collections to render the highest educational service 
to students and the visiting public, and for purchase 
of books to aid in the research activities. Provision 
also must be made, it was stated, for the development 
of future plans in connection with the addition of a 
new bnilding section by the state and three now sec¬ 
tions by the city, under the arrangement whereby the 
city provides land and buildings, and trustees and 
public the scientific work and the exhibitions. 

a K p. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 

HIGH FREQUENCY EQU^PMENT FOR made available by improvements in the three electrode 
BIOLOGICAXi EXPERIMENTATION vacuum tube has led to the design of a convenient 

GnowiNa interest in the biological utilization of the apparatus for treatment of the usual laboratory aid- 
electromagnetic speetrum in the range of frequencies mail and matenals. 
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With the apparatus here described high frequency 
fields can be applied to a wide variety of forms— 
from the smallest of insects to large rats. It has 
been found that very small objects require a concen¬ 
tration of the field and this requirement has been luet 
by an arrangement for quick and easy interchange 
of plates in the exposure circuit, the subsequent tun¬ 
ing being accomplished merely by shifting an am¬ 
meter shunt along two parallel bars. 

Frequencies from about 150.000.000 cycles per 
second (2 meters) to about 60.000.000 cycles per sec¬ 
ond (6 motors) are available. The circuit generating 
these frequcncitw is similar to those used by 
Schoreschewsky^ and Cliristie,^ and the range is suffi¬ 
cient to cover that part of the spectrum found by 
Sehereschewsky to be the most promising. The out¬ 
put on the exposure circuit can be conveniently con¬ 
trolled from 0 to about 4.5 amperes, the maximum 
being high enough to kill insects in a few seconds and 
mice or other small laboratory animals in from three 
to ten minutes. 

The generating and exposure circuits arc mounted 
on a wooden base built in the form of a stair step, the 
generating circuit being above and back of the expo¬ 
sure circuit. The overall length is thirty-nine inch(?s, 
the height ten inches and the width fifteen inches. 
A slanting panel cotmccts the two levels of the step, 
and the transformers, rheostat, fuses, etc., are placed 
behind this panel (Fig. 1). 



In the accompanying diagram of this high fre¬ 
quency generator the generating circuit is shown at 
A and the exposure circuit at B (Fig, 2). The sup¬ 
ply voltage for the filament and the plate of the 
vacuum tube is obtained from 110 volt, A. C., source. 
Five ampere fuses are used on the A. C. leads. 

The transformer supplies current for heating 
the tube filament. An Acme 100 watt, filament light¬ 
ing transformer is used. The primal^ voltage is 110 
Volts at 60 cycles and the secondary voltage is 12. 
Transformer T^ supplies the jdate voltage; it is rated 

J, W. Scheroflchewsky, Public Health Service Bulle¬ 
tin, 1026, p. 1039; Public Health Service Bulletin, 1928, 
p. 027. 

* B. V. Christie and A. L. lioomle, /o«mal of JEsperi- 
ftisntoi ATsdidifts, 40, V, 2 , 1920. 


at 100 watts, 110 volts primary, 1100 volts secondary. 
Two small 15 ampere S. P. S, T. knife switches are 
provided, Sg controlling the filament cuiTent and Sj 
the plate voltage. 

At is a small high frequency choke in series 
with the plate transformer winding said with the 
oscillator inductance rod L. It is composed of about 
fifty turns of No. 56 D. S. C. magnet wire wound on 
a 1-inch tube of insulating material. It may be 
omitted if the transformer is ](jcate<l at some distance 
from the oscillator. At is a grid leak resi.stor. 
It is not critical and may be of from 5.(H)0 to 10.000 
ohms. 

The by-pass condenser C, must be of such insula¬ 
tion as to stand the plate voltage. A Sangamo 250 
micro-microfarad condenser scaled in bakelite is 
satisfactory. A tuning condenser is placed at Cg. 
It is a small two-plate variable condenser and was 
made by removing all but one stationary and one- 
rotary plate from a General liadio 15 micro-micro¬ 
farad variable condenser. At Xo arc two high fre¬ 
quency chokes made by winding about fifteen turns 
of No. 14 copper wire on a 2i-inch diameter tube. 

The rheostat at is for the control of the filament 
current. Almost any type of .5 ohm rating will do. 
It should be of such resistance and current capacity 
as to limit the filament cun*ont to about 6.25 amperes 
when used in conjunction with the filament trans¬ 
former above described. The ammeter A on the gener¬ 
ating circuit provides a check on the filament current. 
A Jewell, pattern No. 74, 0-8 amperes, A. C., is satis¬ 
factory. 

The inductance rods L, upon which slides, are 
i-ineb copper tubes about 22 inches long. They may 
be of any length depending upon the highest wave¬ 
length desired. The separation of the two rods at h 
alters their inductance materially as well as their 
high frequency resistance, and, for this reason, a 
separation of less than two inches is not recom¬ 
mended. In this instance tlm separation is 2.25 
inches. 

By changing the position of the by-pass condenser 

along these rods a means is provided for changing 
the inductance in the oscillatory circuit, and hence 
the frequency. As a means of fine adjustment to a 
predetermined frequency, the small variable con¬ 
denser Cg is connected at the base of the tube. The 
actnal frequencies generated may be conveniently 
measured by the lieecher wire system. 

The exposure circuit is similar to the oscillatory 
circuit except that here the vacuum tube capacity has 
been replaced by the condenser plates Cg. It is be¬ 
tween these plates that the actual exposure of experi¬ 
mental roateiial is made. Both the oscillatory and 
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exposure circuits are shown in the diagram (Fig. 2) 
by heavy lines. 



Fio. 2. Generating and expotiure cirenita. 


On the exposure circuit there are also two parallel 
rods of J-inch copper tubing, in this case at 34 inches 
separation; and, in order to give sufficient tuning 
range, they are 34 inches long. Along these rods, 
acting as a shunt, elides the ammeter A of the expo¬ 
sure cii'cuit. This ammeter provides a means of 
determining the point of resonance of the circuit, and 
also a relative measure of the output. A Jewell, 
pattern No. 64, Radio Frequency, 0-5 amperes, is 
used. The actual tuning of the exposure circuit may 
be accomplished either by changing the position of 
the ammeter along the two parallel rods or by chang¬ 
ing the separation of the condenser plate 

Two metal posts about four indies high hold the 
condenser plates at Cg. These posts are connected at 
their bases with the two parallel rods; they may be 
insulated by a cross member of bakelite or some other 
insulating material. Although not absolutely neces¬ 
sary, the whole of the exposure circuit may be insu¬ 
lated from its wooden support. The plate posts are 
drilled and threaded for a i-inch. bolt. Circular sheet 
copper plates of varying size may be screwed to these 
bolts by soldering the proper-sized nut to the back 
of each plate. 

Coupling between the oscillatory and the exposure 
circuits presents somewhat of a problem when dealing 
with frequencies as high as here used. It has been 
found best to use a very loose inductive coupling and 
then provide a single wire feeder much like the usual 
radio antenna feeder. This wire feeder is shown at 
W on the circuit diagram. The coupling may be 
varied by changing the position of the feeder clip on 
the grid inductance rod of the oscillator. However, 
in practice it has been found that little change in 
coupling is required. 

Several types of standard vacuum tubes could be 
adapted to this apparatus, but the UV 203, 50 watt 
tube has proved very satisfactory. It has a high 
filament emission as compared to tubes with thoriated 
filaments, and it gives sufficient output for nearly all 
kinds of biological experimentation. With this tube 
the lowest wave-length available is about three meters, 
althoxigh it is possible by tuning to the second har¬ 
monic on the exposure circuit to use a wave-length of 


less than two meters. Higher wave-lengths are easily 
obtained by extending the length of the rods in the 
oscillatory circuit. For lower wave-lengths a push 
pull oscillator composed of tubes of very low inter¬ 
nal capacity is necessary. Amplifiers to increase the 
output of vacuum tube oscillators at these wave¬ 
lengths have not proved satisfactory. 

To the apparatus here described may be added an 
A. C. voltmeter at the 110 volt A, 0. source. If it is 
desired, larger animals than rats may be treated by 
adding a set of square exposure plates of largo size 
and wide separation. These plates may be mounted 
on the slanting panel and coimtjcted by copper rod 
feeders to the cxpo.sure circuit. 

All the parts listed are standard electrical equip¬ 
ment and may be obtained from radio supply houses 
at remarkably low cost. 

John G. McKinlet, Jr. 

G. Murray McKinley 

Zoological Laboratosikb, 

University or PiTTsauuGn 

REDUCING MOISTURE EVAPORATION 
FROM PETRI DISH CULTURES 

Growtu-RATe studies and other laboratory studies 
of wood-rotting fungi require a constant moisture 
content of the wood upon which such tests are made. 
This is essential to the control of the moisture factor, 
which is an extremely important one in all such 
studies. In one of the growth-rate studitis now under 
way, octagonal disks of wood 3^' x 3'' x i'\ having a 
mjisture content of 100 per cent, oven-dry basis, were 
placed in 100 mm x 15 mm Petri dishes, inoculated 
with the fungus and then placed in an incubator at 
27® C. In a few days it was observed that a loss of 
water from the wood disk by evaporation through the 
space between the two parts of the dish proceeded at 
such a rapid rate that growth of the mycelium was 
inhibited, and if continued for a longer period death 
of the fungus resulted. 

To prevent this loss of water, it was suggested that 
the space between the cover and the bottom of the 
dish be filled with a plastic, impervious substance, 
such as modeling clay, paraffin or beeswax. However, 
the inconvenience of sterilizing, then introducing 
these materials into the crevice, presented difficulties 
that were reduced by the use of another method. 
This method is simple but effective and consists in 
the application of a wide rubber band to the periph¬ 
ery of the dish so that it covers the opening between 
the two parts and overlaps on the bottom and top 
sufficiently to prevent slipping off (Fig. 1). The 
bands were especially made by A. W. Faber in two 
sizes, long by 2'^ wide, for use with Petri dishw 
of 16 mm depth, and Sj^'x for those of less depth. 
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The rubber is of the same weight as that used in 
Faber^s large, offtoe band, These sizes fit 



Fig. 1. Drawing showing the wide rubber band A, 
surrounding the edge of the Petri dish, in which is en^ 
closed the flat, octagonal piece of moist wood, B. The 
fungous inoculum is shown at C, and the mycelium which 
spreads from it is indicated at D. The number, 107, 
indicates the number of the tost piece. 


snugly, with no loose edges, and leave the top of the 
dish unobstructed for observation and measurements* 

The band method greatly reduces water loss, 
though it does i^t completely prevent it. The aver¬ 
age loss per week when using bands was shown to be 
from 0.2 to 0.4 of a gram per dish containing wood 
test pieces at 100 per cent, moisture content, whereas 
without any protection this loss is from 2.0 to 3.8 
grams. The difference is so marked that further ex¬ 
planation is unnecessary. 

This method is applicable to toxicity tests of wood 
preservatives, studies in the decay resistance of 
woods, the determination of moisture and temperature 
requirements of fungi, cultural tests of various kinds 
and to a variety of uses where controlled moisture 
conditions are desired for test materials or living 
organisms contained in Petri dishes. 

E. E. Hubert 
T. H. Harris 

School or Forestrv', 

University or Idaho 


SPECIAL ARTICLES 


THE DISPLACEMENT OF TOXIN FROM 
NEUTRALIZED TOXIN-ANTITOXIN 
MIXTURES BY “TOXOID" OR 
ANATOXIN 


Madsen and S, Schmidt^ have recently shown that 
neutralized toxin-antitoxin mixtures become toxic on 
addition of anatoxin. Schmidt^ also showed that 
toxoid” exerted the same effect and concluded that 
toxoid and anatoxin have a greater affinity for anti¬ 
toxin than the original toxin itself, and can therefore 
displace it. 

The tendency of recent immunological work (Ober- 
mayor and Pick, Landsteiner, Avery and Goebel) has 
been to show that even minute alterations in the struc¬ 
ture of an antigen diininish nn existing specificity 
rather than augment it, so that it would seem prefer¬ 
able to seek some other explanation. 

This con readily be found in the conception of 
Arrhenius and Madsen^ that the toxin-antitoxin reac¬ 
tion is a reversible chemical equilibrium of the type 
T + A TA, to use the simplest possible form, in 
which T = toxin and A = antitoxin. Letting this 
equation represent a ^^neutralized” mixture, we may 

[Tl TAl 

express the equilibrium state by - = K, 


[TA] 


or 


[T] [A] = K [TA], in which K is the equilibrium con¬ 
stant and the bracketed letters refer to concentrations. 


^ T. Madsen and S. Schmidt, Compt rend, soo, htol., 
mi mi, 1629 . 

« a. Schmidt, ibid., 1095. 

4 Arrhenius, '^ImmunochemUtry,'' Chapters VI and 
Vtl, New York, 1907. 


Since the toxin in the mixture is ‘^neutralized,” [T], 
and consequently K, are relatively small at equilib¬ 
rium. 

If the concentration of any of the reactants is 
changed the relative quantities of the other constitu¬ 
ents also change so that K remains constant. Thus, if 
an additional amount of T is added it reacts with 
part of the A, decreasing [A] and increasing [TA], 
thus keeping K constant. If some other substance 
capable of reacting with A is added, [A] will also be 
decreased, but to keep K constant some of the TA 
will dissociate, increasing [T] and decreasing [TAJ. 

Such a condition w^ould arise when anatoxin or 
toxoid is added to a neutralized toxin-antitoxin mix¬ 
ture. If toxoid (Td) reacts with antitoxin in the 
same way that toxin does, Td + A ^ TdA, a similar 
moss-law expression may be formulated, namely: 
tTd3[A3 
[TdA3 ~ 

If toxoid is now added to a mixture containing neu¬ 
tralized toxin, the component substances will interact 
until their concentrations fulfil the conditions of the 


mass law equations 


[Td][A] 


= K' 




[TdA] ™ [TA] 

As [A] is common to both expressions a relationship 
between [T] and [Td] can be derived, namely, 


If the aasumptiona are mode 


K[TA] K^[TdA] 
m “ [Td] 
that one equivalent of TA is present before addition 
of one equivalent of Td, that the concentrations of 
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foee T and A in a ^'nantralized” mixture are negligible 
and that x equivalents of TdA are formed at the ex¬ 
pense of TA, the expression at equilibrium would be 
K[l--x] [x] 

W " [l-x]“ 

This would, of course, be strictly true only if K is 
so small that essentially all of A is in the form of TA. 
If K s= that is, if T and Td have the same affinity 
for A, I = 0,5. In other words, one half of the toxoid 
added has combined with the antitoxin and half of the 
toxin has been liberated. 

If K = 0.6 K' (Td has 0.5 the affinity of T for A), 

x:::0.41; 
if K = 0.1K', x = 0,24; 
if K = 0.01 K', x=:0.09. 

Thus, in the case considered, even if T lias one hun¬ 
dred times the affinity of Td for A, an appreciable 
amount of toxin would be liberated from the neutral¬ 
ized mixture by the addition of Td. Actually, the 
greater the value of K, the smaller the amount of 
toxin liberated, since free A would be greater and 
dissociation of TA would occur. However, if one ac¬ 
cepts the experimental results of Madsen and 
Schmidt, as well as the explanation herein given, K 
must bo relatively small, since liberation of toxin is 
aetuaUy observed. 

Interesting in this connection is the analogy to the 
toxin-toxoid reaction pointed out some years ago by 
Northrop namely, that a pepsin-albumin mixture 
diluted with inactivated pepsin contains more active 
pepsin than one diluted with buffer alone, the effect 
being in harmony with the hypothesis that inactivated 
pepsin, as well os active pepsin, combines with the 
peptone formed by digestion of the protein. 

A simple physicochemical consideration of the con¬ 
ditions of equilibrium therefore suffices to account for 
the increase in toxicity of neutralized toxin-antitoxin 
mixtures to which toxoid or anatoxin has been added, 
and the experimentally untouched affinity relations of 
these as yet vaguely defined substances need not be 
taken into account.^ 

MlCHAXli HsiUELBEBOIilR 
Forrest E. Exnual]:. 
Presbtterian Hospital and 

CoLLEOE OP PhvSICIANB AND SUHOKJONB, 

New Tore City 

A NEW LAW OF SATELLITE DISTANCES 
Besides the celebrated Bodc’s (or Titius) law 
there have been a number of attempts to establish a 
law governing the distances of satellites from their 
central body, including two discuaaiona of the subject 
in Science in 1929. My approach to this subject was 

* J. H. Northrop, Phyaial, 2 : 482, X919-20. 

»The authors of this pap^ are workiag under the 
Harknass Besearch Fund of Presbyterian Hospital 


made about four yeam ago in somewhat tibe same 
manner as that of Dr. A. £. Caswell^ who holds 
mean distances of the planets from the sun ore pro* 
portional to the squares of simple integral numbers.’^ 
1 added, however, to the square of the integer the in¬ 
teger itself, thus assuming that the terms differ from 
the squares of integers by a progressively changing 
amount. For example, adding to each of the integers 
1, 2, 3, 4, 5 . . . its square, we obtain the values 2, 6, 
12, 20, 30. . . . This is simplified by dividing 
throughout by 2, giving us the series 1, 3, 6, 10, 15. 

. . . Those familiar with BemouUrs Tabula Com¬ 
binatorial will recognize the series as the ternaries of 
his table. 

The following table shows the results for all the 
satellite systems, including the planets as satellites of 
the sun, of the solar system where there are at least 


Table Illlstbatinq Laws or Satellite Distances 


1 

CQ 

Satellite 

ll 


"S ^ 

.« 

S3 

ll 

Sun 

Mercury 

3.87 

3 

4 

3.82 

t i 

Venus 

7.23 

6 

7 

6.80 

i i 

Earth 

10.0 

10 

10 

10.6 

i t 

Mars 

15.2 

15 

16 

15.3 

ti 

Cores 

27.7 

28 

28 

27.2 

< i 

Jupiter 

52.0 

55 

62 

51.4 

ti 

Saturn 

95.3 

91 

100 

95.6 

i i 

UranuH 

191.0 

190 

196 

187.0 

i i 

Noptuno 

300.0 

300 


310.0 

i 

* * Planet X'' 

I 400.0 

406 

388 

408.0 



1 430.0 

435 

888 

435.0 

Mars 

Phobos 

1.00 

1 


1.70 (f) 

< ( 

Deimos 

3.22 

3 

4 

3.82 

Jupiter 

f ( 

V 

2.71 

3 

4 

3.82 

I (lo) 

6.27 

6 

7 

6.80 

(( 

II (Europe) 

10.0 

10 

10 

10.6 

it 

HI (Ganymede) 

15.8 

15 

16 

16.3 

11 

IV (Callisto) 

27.9 

28 

28 

27.2 

it 

VI 

189.4 

171 


170.0 

« 1 

VTI 

173.0 

171 

190 

170.0 

a 

VIII 

348.5 

351 


357.0 

a 

IX 

371.0 

378 

388 

382.0 

Saturn 

Mimas 

10.0 

10 

10 

10.6 

i f 

Enceladns 

12.8 




a 

Tethys 

15.8 

15 

16 

16.3 

a 

Diono 

20.3 

21 


20.8 

(t 

Rhea 

28.0 

26 

‘28 

27.2 

i( 

Titan 

66.0 

66 

52 

61.2 

a 

Themis 

78.1 

78 


83.1 

11 

Hyperion 

79.0 

78 

100 

83.1 

f 1 

lapetus 

190.0 

190 

196 

187.0 

< < 

Phoebe 

698.0 

703 

772 

712.0 

Uranus 

Ariel 

10.0 

10 

10 

10.6 

i { 

Umbriel 

14.1 

16 

16 

15.8 

a 

Titania 

22.8 

21 


20.8 

a 

Oberon 

30.4 

28 

28 

27.2 


lA. E. Caswell, Belation between the Mean Dis¬ 
tances of the Planets from the Sun," SoiBNOk, n^s., 

384> 1929. 

8 D. B. Smithj "Source Book in Hathematics/^ p, 
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two imown satelUtes oa wliioh to base eomparisoiiB. 
The base tern for the relative distances in each satel- 
system is 10 except in the case of Mara where it 
is one. Distances under Bode’s law (represented by 
the series 4, 7, 10, 16, 28, 52, 100, 196, 388 and 772) 
are included not only for comparison of the results 
with those of the new law but also because that law 
gives very good values for some of the planetary 
satellites as well as for those of the sun. Likewise the 
distanees under Dr. Caswell’s law are included. These 
are obtained as explained in his article in Sciekce.^ 

The new “Planet X” has been officially reported in 
a circular from the Lowell Observatory os having a 
distance from the sun of 40 to 43 astronomical units. 
Therefore double values have been included in the 
table until a more accurate determination of the dis- 
tanoe is made. Enceladus, the second satellite of 
Saturn, does not, apparently, belong to any of the 
three series, but it is here included for completeness. 
The orbit of Themis is not accurately determined, but 
it seems that there may be a faint satellite at about 
the distance given. If in the satellite system of Mars 
10 be taken as the relative distance for Deimos, better 
values will be obtained for the Bode and Caswell 
aeries, but the value of one was adopted for Phobos 
instead because of the near correspondence of the dis¬ 
tance of that satellite to that set by Jioche’s limit. 
Ceres, the largest of the asteroids, is included in the 
table although it may l>€long to a system of harmonics 
rather than to the fundamental series. Referring to 
the table, it is seen, of course, that not all of the suc¬ 
cessive terms of the new law are represented in any 
one satellite system nor are the same terms repre¬ 
sented in different systems. 

It is important to notice that Bode’s law gives 
fairly good values for at least five of Jupiter’s satel¬ 
lites, for four of those of Saturn and for three of 
those of Uranus. This fact seems to be overlooked in 
nearly all modem popular discussions although it was 
referred to in some articles fifty years ago. Sir 
James Jeans,^ like many others, has said . . it 
aeems more than likely that it [Bode’s law] is a mere 
coincidence with no underlying rational explanation.’’ 
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Yet Bode^s law is an approximation for several tem» 
both of Dr. Caswell’s law and of my own, and Dr. 
CasweiP believes that his series “suggests the possi¬ 
bility that the orbits of the planets may be ^quantised’ 
somewhat after the manner of the electronic orbits in 
the Bohr atom.” The quantum principle is impor¬ 
tant in wave-theory, and my own solution resulted 
from studies in that field. The new series can be de¬ 
rived by taking the fiction, employed in the mathe¬ 
matics of a vibrating sphere, of a double source of 
wave-action of suitable strength at the center of the 
sphere and by modifying this concept to that of two 
sources of wave-action whose distance apart is rela¬ 
tively small in comparison with the length of the 
waves set up in the surrounding medium. Then, by 
disregarding the distance apart of the two sources, it 
is possible to develop the series by superposition. 
This assumes that the solar system can be treated 
somewhat on the order of the Schrodingcr* atom 
rather than that of Bohr. A French writer, Lieu¬ 
tenant-Colonel Delaunay,^ also believes wave-action is 
important in this problem. Finally, Victor Gold¬ 
schmidt, of Heidelberg, according to Dr. Malisoff,* 
has shown that “a mathematical treatment strictly 
analogous to the phenomena of standing waves in 
sound, the distribution of lines in spectra, the prog¬ 
ress of crystallization and similar phenomena gives 
the same law of harmonic relations of distances 
not only for the planets but also for satellites.” 
Referring to Goldschmidt’s’' original article, I find 
that he has represented the distances of the planets 
as follows: Mercury 3.90; Venus 7.10; Earth 10.0; 
Mars 16.7; Jupiter 50.0; Saturn 100; Uranus 200; 
Neptune 300, and (following his method) “Planet 
X” 400. Dr. CaswelP has given it as his opinion 
that “on the whole the agreement is good, and can 
scarcely be accidental.” After considering all this 
evidence independently arrived at by diiferent investi¬ 
gators I am disposed to agree with him and offer as 
my opinion that Bode’s law, as a first approximation, 
may have its origin in actual causal phenomena. 

J. B. PfiNNISTOK 

SkATTLB, WASHINGTOJf 


THE NATIONAL ACADEMY OF SCIENCES 


At the annual meeting of the National Academy 
of Sdenoes, held in Washington on April 28, 29 and 
SO, the following papers were presented: 

James Jeans, **The Universe around Us/' p. 20, 

im. 

?*Artlitir Haas, ^^MateriewelZen und Quantmnmo- 
elUknik” <p. 81 in Hag. trans. by U W, Cobb, *‘Wftvo 
and the New Quantum Theory,'' London, 


The structural basis of the integration of behavior: 
G. E. COGHiLL (introdiiced by C. Judson Herrick). The 
development of behavior in a lower vertebrate, in which 

»Lieutenant'Colonel Delaunay, * ‘ Problfemes Astro- 
non^ues," Paris, 1920. 

swilUam Marias MaUsofT, “Some New Laws for the 
Solar System," Scwnce, n.s., 70: 328-329, 1929. 

» Victor Goldschmidt, "tJber Harmonic in Weltranm, 
ein Baitrag sur Kosmogonie," Jnnalen der Natur- 
phUoMophie, 5: 51-118, Leipsig, 1906. 
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movements can be observed from the first muscular con¬ 
traction to the adult condition, is a process of expansion 
of a pattern which is from the first always integrated. 
Within this integrated total pattern partial patterns such 
as reflexes emerge with varying degrees of individuality 
of their own. This is accomplished by a progressive re¬ 
striction of the field of adequate stimulation of the 
partial patterns as well as of Uie patterns themselves. 
This law is also exemplified in the structural develop¬ 
ment of the nervous system, and apparently holds for 
higher vertebrates and man. It is the unifying prin¬ 
ciple which brings order out of tbo chaos which has 
hitherto prevailed as regards various catogorios of be¬ 
havior, such as simple refioxos, chain reflexes, conditioned 
reflexes, instincts, habits, trial and error. 

Localigation of function in the nervous system: 
0. JxjDSON Hkurick. Analytic functions, such as spe¬ 
cific reflexes, are performed by precisely localized organs. 
Synthetic or integrative functions seem to pertain to the 
organism as a whole. But those too have organs; they 
are not disembodied; and our problem is: What is this 
apparatus f GoiieticalJy, specific local reflexes arise 
within and are derived from mass-movements or total 
reactions (Coghill). Parallel with elaboration of these 
localized reflex arcs, special integrating apparatus is 
developed—the diffuse nervous felt-work, or neuropil. 
This is the parent tissue from which the mechanisms 
of all higher nervous functions are differentiated—corre¬ 
lation, association, learning, memory, intelligence. This 
apparatus of tho personality as a whole has location in 
space, but the pattern of this localization is radically 
different from that of specific reflexes, and the pattern 
of performance is different. 

Observations on asphyxia bearing upon the adjustment 
of respiration to diminished pressures of oxygen at great 
altitudes: Yandell Henderson and Ellen M. Radloxf. 
Healthy men who ascend such mountains as the Him¬ 
alayas, requiring several weeks, develop an acclimati¬ 
zation which permits them to be comfortable and even 
to make great physical exertions. If, on the other hand, 
tho ascent to such altitudes is made in a few hours by 
balloon or railroad train, as in the Andes, intense moun¬ 
tain sickness, physical incapacity and even death may 
result. The study of the process of acclimatization has 
shown that the volume of breathing per unit of gaseous 
exchange in acclimatized men corresponds to the de¬ 
creased pressure of oxygen. Tho primary increase of 
breathing might be due either to accumulation of lactic 
acid and other incomplete combustion products or to a 
primary effect of low oxygen inducing over-breathing and 
thus rendering the blood temporarily more alkaline than 
normally. The results of our investigation of the 
changes in the blood in dogs during asphyxia favor the 
latter conception. 

Virus disease and the central ner^Vous system: Simon 
Flexner. By a vims disease is meant one induced by 
a micro-organism so small that it has not been rendered 
visible by the most powerful microscope. Such micro¬ 


organisms or viruses are, because of their minute sixe, 
capable of passing through the pores of earthenware 
filters, which hold back ordinary bacteria. This prop¬ 
erty has led to these viruses being called * * filter passers'' 
or '^filterable viruses.*' Viruses produce disease in 
plants and in many, if not all, orders of animals. The 
particular interest which they have for us to-day depends 
upon the fact that they are not only responsible for 
severe diseases among mammals, including man, but that 
tho diseases are often attended by symptoms indicating 
involvement of the central nervous system. Poliomye¬ 
litis, or infantile paralysis, is an excellent example of this 
condition; another is rabies, or hydrophobia. In small¬ 
pox, measles and certain other virus diseases of man it 
occAsioually happens that tbo central nervous system is 
affected, in which case tho gravity of the original dis¬ 
ease is intensified. In domestic mammals virus diseases 
attended by nervous complications are found among 
horses (Borna's disease), rabbits, guinea-pigs, dogs (dis¬ 
temper), etc. In certain instances the virus diseases of 
tho lower animals are communicable to man {e,g., psitta¬ 
cosis, or parrot disease); on tho other band, virus dis¬ 
eases of man can be communicated to the lower animals 
{e,g.f poliomyelitis, typhus fever, yellow fever). We are 
just beginning to learn the frequency with which the 
central nervous system is involved in the virus diseases 
of man and of animals. It appears that the viruses thom- 
solves may be divided into two classes: (1) those which 
tend to attack the central nervous system predominantly, 
and (2) those which attack other organs with greater 
intensity and frequency than the central nervous system. 
The first class of viruses produces diseases which are in 
essence affections of tho central nervous system; the 
second class, diseases in which affections of the nervous 
sj item are more in the nature of complications than of 
essential disease. 

Biological studies of the tubercle bacillus —(1) Insta¬ 
bility of the organism—Microbio dissociation: 8. A. 
Petroff (introduced by Hans Zinsser), It has been in¬ 
creasingly evident during recent years that bacteria along 
with the other living forma are subject to modification. 
From the accumulated evidence in the last fifty years it 
seems that tho tubercle bacillus, which has been con¬ 
sidered by many investigators as one of the most stable 
micro-organisms, is also subject to modification. No 
explanation has been offered as to the cause of the mor¬ 
phological, cultural and virulence variations. In this 
paper we shall discuss the instability and microbio dis¬ 
sociation of the tubercle bacillus, for tho study of which 
new methods and media have been devised, (a) Three 
types of colonies have been dissociated from the avian 
tubercle bacilli. One is perfectly round, smooth and 
appears like moth-ball, is easily emulsified, grows best 
ou alkaline media and is highly pathogenic for chickens. 
The second type is flat, moist, with smooth surface, and 
is emulsified with difficulty. Tho third type is flat and 
dry, the center giving the appearance of small pebbles. 
This colony is also difficult to emulsify. The second and 
third types ore not so viralent for chickens aa the first* 
(b) Three ^es of colonies have been isolated from a 
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bovine tubercle bacillus culture grown on epeciiU gen> 
tian-violet egg media. One is perfectly round, imootb, 
moist, appears os moth-ball, emulsifies easily and grows 
best on alkaline media. Morphologically it is com¬ 
posed of small intact rods, and granules are absent. 
The organism is highly pathogenic for guinea-pigs and 
rabbits. The second type is flat, with a moist smooth 
surface and raised center. It grows best on acid media. 
The rods are longer and beaded. It produces less ex¬ 
tensive tuberculosis iu laboratory animals. The third is 
fiat, dry and the structure appears like small pebbles. 
It emulsifies with difficulty in salt solution and is only 
sometimes pathogenic for guinea-pigs and rabbits, (o) 
From the BGG cultures, we have dissociated two extreme 
types of colonies. One is large, flat, with large folds, 
appears very waxy, grows best on acid media and is not 
pathogenic for guinea-pigs or rabbits. The second is 
a largo fiat colony, the center appears like honey-comb 
and the periphery is veil-like. It grows beat on alkaline 
media and is pathogenic for guinea-pigs and slightly for 
rabbits, (d) The human tubercle bacillus has not been 
completely dissociated. It seems that this organism 
presents large numbers of variant colonies, which ore 
quite unstable. Some of those colonies have been suc¬ 
cessfully reverted, one into the other, by a special method 
of cultivation. It seems that the tubercle bacillus as 
compared with other organisms is also quite unstable. 
The studios indicate that the factor of instability must 
bo taken into consideration when discussing any problem 
in tuberculosis. 

The arohiteoture of living cells. Optical sectioning 
with the ultra-violet microscope; Fbancis F. Lucxb (by 
invitation). This paper describes a new tool for biolog¬ 
ical research. It Is the ultra-violet microscope perfected 
and reduced to practice. With now technique it is pos¬ 
sible to section optically living normal and malignant 
cells and to photograph them at very high magnifications 
and with a degree of resolution never heretoforo achieved. 
The average living cell is about 1/3,000 inch in diameter. 
ThU living cell, itself invisible to the unaided eye, is 
** sliced^" into sections spaced about 1/100,000 inch apart 
and photographs of e*mh section are taken without 
materially interfering with the normal behavior of the 
cell. In t^le average coll thirty or even more photographs 
may be taken on uniformly spaced optical planes. At 
magnifications as high as 5,000 diameters Uie interior 
architecture of living cells is photographed. By virtue 
of the invisible monochromatic ultra-violet light which is 
used the resolving ability of the system is about twice 
that by other known means. The apparatus is briefly 
described and illustrated and photographs are included 
of the structure of normal and malignant living cells. 
Several photographs show the sectioning method applied 
to living brain cells. 

The sense p/ hearing in fishes: Kaul vok Feibch (in¬ 
troduced bf K. 0. Harrison). Fishes (minnows, Phoxinua 
laeois) can be trained to react to sounds of whistles, 
ttming-forks, etc. They are fed from a glass rod and 


at the same time the training sound is given, The sense 
of sight is eliminated by blinding. After some days the 
fish gives a very typical reaction to sound. It snaps and 
seeks for the food at once when the sound is given, before 
the food is put into the water. The upper limit in min¬ 
nows is between 4,000 and 7,000 v.d. The low limit could 
not be found. The lowest tuning-fork (10 v.d.) gives 
good results. The acuteness of the sense of hearing is 
about the same as in man under similar conditions, tlmt 
is, when he is completely immersed in a large aquarium. 
Minnows can be trained to distinguish between different 
sounds, a feeding sound which means food, and a warn¬ 
ing sound which means a punishment (a light blow with 
a glass rod). The best fisb could distinguish perfectly 
the two sounds of a minor third (21)0 and 345 v.d.) in a 
long series of experiments. Fishes from which the 
utriculi, semicircular canals and ampullae have been 
removed have entirely lost the sense of equilibrium; 
nevertheless they can bo trained to sounds as easily as 
normal fishes, iu the same time, within the same limits, 
and the acuteness of the sense of hearing is the some as 
iu normal fishes. The reactions of such fishes are espe¬ 
cially impressive. When they are lying on the bottom 
of the aquarium and the whistle is blown, they rise very 
vigorously and swim through the aquarium turning 
somersaults again and again. Fishes with both lagenae 
and sacculi removed are fully in equilibrium; but it is 
impossible to train them to sounds higher than 130 v.d. 
To low sounds training is possible. The fish witliout 
sacculus and lagena can oven distinguish between differ¬ 
ent sounds in the low region as well as normal ones. 
Therefore lagena or sacculus, or both, are the organs for 
the perception of middle high and high sounds. Whether 
the low sounds are perceived by moans of tho skin or the 
lateral line organ has not yot been definitely determined. 
All the reactions described here are shown in moving pic¬ 
tures during the lecture. These experiments, performed 
together with Dr. Stutter, are to be continued. 

Action currents in the auditory nerve in response to 
acoustical stimulationj experiments demonstrating the 
correspondence between sound and nerve impulse: Ebnest 
Glen Wevee and Ciiaelks W. Bray (introduced by E. 
G. Conklin). By placing an electrode on the cat^s audi¬ 
tory nerve near tho medulla, with a grounded electrode 
elsewhere on the body, and leading tho action currents 
through on amplifier to a telephone receiver, the writers 
have found that sound stimuli applied to the ear of the 
animat are reproduced in the receiver with great fidelity. 
Speech is easily understandable. Simple tones, os from 
tuning-forks, are received at frequencies which, so far 
as the observer can determine by ear, are identical with 
the original. Frequencies as high as 8,300 cycles per 
second are audible. Numerous checks have been used to 
guard against the possibility of artifact. No response 
was obtained when the active electrode was placed on any 
other tissue. After destruction by pithing of the cochlea 
on the electrode side, the intensity of the response was 
dimizdriied; after destruction of the cochlea on the other 
side Bs well, the response ceased. The response ceased 
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irlieii the circulation to the head was restricted hy press¬ 
ing the vertebral arteries, and returned when normal 
drcnlation was restored. likewise, the response ceased 
when a steady direct current was applied to the nerve, 
and returned when the direct current was removed. This 
result, that the frequency of impulses In the auditory 
nerve varies according to the frequency of the stiTnulua, 
does not bear out the expectation based upon the recent 
experiments on other sensory nerves, where it has been 
found that frequency of impulse varies according to in¬ 
tensity of stimulus. Moreover, the correspondence shown 
between sound and nerve impulse requires an abandon¬ 
ment, or at least an essential revision, of tbe modern 
formulation of the Helmholtz theory of audition. 

Accumulation of electrolytes in valotila: W. J. V. 
OSTKKHOUT. hJlec truly tea often seem to contravene 
physical laws by diffusing against a gradient and reach¬ 
ing a greater concentration inside a living cell than out¬ 
side, This scorns to take place in the utarine alga 
FaZonttt macrophysaj which forms largo colls up to the 
size of a pigeon ’a egg. This may be accounted for (to a 
largo extent at least) by the fact that the inside of the 
cell is more acid than the outside. A theory based on 
this has been successfully applied. 

Compensating extraohromosomal types in Datura and 
their use as testers: A. F. Blakeslee, A. B. Bsegnee 
and A. G. Aveky. A compensating chromosomal type is 
one in which parts from two different aberrant chromo¬ 
somes compensate to form the equivalent in genic con¬ 
tent of a whole normal chromosome. These two com¬ 
pensating chromosomes together, therefore, may replace 
a normal chromosome, and their non-compensating parts 
be loft over as extra chromosomal material to cause mor¬ 
phological changes in the plant affected. Bince in such 
compensating types each of the aberrant chromosomes 
eontains parts from two different normal chromosomes, a 
chain of seven attached chromosomes is found at reduc¬ 
tion. If a compensating type is crossed with pollen 
from a race derived by segmental interchange between 
any of the chromosomes involved in the two compensating 
chromosomes, then a chain of nine chromosomes results 
at reduction and all the normal sex cells of the hybrid 
will have the chromosomal constitution of the pollen 
parent. Thus, without cytological study, one can be cer¬ 
tain of the chromosomal constitution of the offspring 
from such hybrids with compensating types. The use of 
such types has enabled us to demonstrate crossing over 
of genes between chromosomos in attached chains and to 
transfer genes from one chromosome to another without 
the necessity of chromosomal study. Methods for ob¬ 
taining new compensating types have been developed. 
Thus in the offspring of a plant with a circle of six at¬ 
tached chromosomes, from one to three distinct com¬ 
pensating types should be expected, dependent upon the 
nature of the segmental interchange involved in the 
circle. 

Inouhation period of peaoh tfeUovfs as affected by 
point of iaocvlation; L. O. K^heel (introduced by B. A. 


Hujpet). Those who have studied the trsusemieslon of 
peach yellows by budding and grafting report a long axUi 
Tariable incubation period for the disease. Smith foond 
that the ^rst symptoms usually appear from one to two 
years after trees are inocnlated. The writer’s experi¬ 
ments show that under ordinary greenhouse conditions 
the incubation period of yellows can be reduced to a 
minimum of about six weeks if vigorous young seedlings 
are used and tbe trees are inoculated at some distance 
above the ground level. Transmission is certain, and 
the incubation j)eriod shown by different individual trees 
is quit© uniform in length under these conditions. The 
importance of inoculating trees above the ground level 
depends on tbe fact that the virns of poach yellows 
moves quickly down but rather slowly up the poach stem. 
It has been found to move down more than ten times 
as fast as it moves up. If inoculations are made at or 
very near the ground level, as is the case when trees 
are budded according to the i3siial nursery practice, the 
incubation period often extends over many months. The 
tops of such trees remain healthy for a long time be¬ 
cause of the slow upward movement of the virus. A 
knowledge of the importance of the point of inoculation 
in determining the length and uniformity of the incuba¬ 
tion period of peach yellows will greatly reduce tbe time 
and work necessary for testing various species of insects 
that are suspected of spreading this disease. 

The character and caxtses of the extreme fluctuations 
in the abundance of the American mackerel: OsOAE 
Bette (introduced by G. H. Parker), The remarkable 
ffuctuations in the American mackerel Ashery have long 
awaited a scientiiic explanation. During the last cen¬ 
tury t^e annual catch has been as large as 120,000,000 
aud as low as 4,000,000 pounds. During recent years, 
the annual yield has been between 30,000,000 and 60,- 
000,000 pounds. Older theories ascribe tbe great changes 
in catch to variation in the availability of the mackerel 
to fishermen, but recent investigations by the U. S. Bu¬ 
reau of Fisheries have shown that variations are due 
almost entirely to actual changes in the number of 
mackerel In the sea. The reason for the great uiffer- 
once in the abundance of mackerel is that some spawn¬ 
ing seasons fail to produce many mackerel while others 
are much more successful. When many mackerel result 
from spawning, the stock is built up and the sea is fuU 
of mackerel for the following years. When, on the other 
hand, there comes a series of years during which no new 
mackerel ore added to the schools, the stock of older 
mackerel dwindles as the result of fishing and natural 
deaths, so that a period of scarcity sets in when tbe 
fishery suffers lean years until another good brood is 
hatched and grows to market sixe. The relaUvely laige 
catches of recent years were due to the remarkahle num^ 
bers of mackerel which resulted from the spawning of 
1P23, for this brood has accounted for three quarters of 
the commercial catch in the last five years* Ol^ 
were virtually nsgligible, though those of 1921 and If 87; 
have eontributed a few mackerel and the HffiS broad 
shows promise of makii^ more substaatW 44 
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tlitt rtook. Iii’reatigatioDfl on the spawtiing grounds have 
shown tliat thn TariAblo auccoss of diiferent broods does 
not depend as much on the number of eggs spawned as 
on the suTvlyal of the newly hatched young mackerel fry. 
Oceanographic work is now being carried on to deter¬ 
mine what conditions in the sea cause high survival rate 
in some years and catastrophic mortality in others. 

The bird life of 1ft. VuidOf Veneruela: Frank M. 
CBAruAK. Although it waa discovered about 1750, Mt. 
Duida, near the headwaters of the Orinoco, Vencicuela, 
waa £rgt ascended by an American Museum of fjatural 
History ex|>6dltion in 1928. It was found to be part 
of a hithorto unknown tableland of approximately 250 
square miles in extent with an elevation of from 4,200 
to 7,800 feet. The fauna and flora of this area was of 
the subtropical Kune and composed in large part of new 
species, but with a marked aflinity to the life heretofore 
known only from Mt. Boraima, 400 miles to the cast. 
About one fourth tho bird-life of this subtropical table¬ 
land has been derived from tropical ancestors still exiai- 
lug in the tropical zone at its base. These birds aro 
usually larger and darker than those from which they 
have been derived and thus represent the influence on 
the organism of higher altitude and greater humidity 
acting under isolation. About one half the avifauna 
shows a more or less close resemblance to species occupy¬ 
ing the corresponding life zone in the Andes, often at a 
distance of a thousand miles or more. The existonco of 
these representative forms in such widely separated 
regions is explained by tho theory that their common 
ancestors, or connecting forms, have disappeared from the 
intervening area. The remaining fourth of the avifauna 
is too distinct to afford evidence of its immediate an¬ 
cestry and, it is possible, may be roprosentativo of the 
bird life of the groat tableland of which Mt. Duida and 
Mt. Boraima are a surviving part. 

The aeroloffioeU results of the Greenland Expeditions 
of the Universitp of Michigan: Wm. H. Hobbs (intro¬ 
duced by John 0. Mcrriam). Tho three Greenland Ex¬ 
peditions of the University of Michigan had for their 
primary object the study of the surface and uppor-air 
ourreats near the border of the great ice-cap of Green¬ 
land—the glacial anticyclone. In 1926 a tomporary base 
was established on the Mallgiakf jord in latitude 06° 55' 
north, 50 kilometers in from the sea and 100 kilometers 
distant from the inland-ice margin, where some 84 pilot 
balloon'ascents were carried out. In 1927 a permanent 
station was established in an excellent position on Mt. 
Htrbs at the head of the Sbudre StrOmf jord. This sta¬ 
tion is in the same latitude as that of 1926, but is 120 
^kUometers from the coast and only about 30 kilometers 
dMtant from the edge of tho inland ice. It was main¬ 
tained in continuous operation for two full years. Pilot 
bfdloon ascents at Mt. Evaiu were made on all clear 
do^ numbering 776, and were carried to an average 
of 7,000 metera Two mcceptional runs on June 
d Md August 6, 1928, were carried to altitudes of 29,000 
mi meters vespectiTely. This paper includes a 

diseuosion of results end a comparison of these 


with 85 baHeon runs carried out by the Norwegian 
Meteorological Institute at Mygbukta in latitude 23" 
on the Greenland east coast. 


A microscope-centrifuge (illustrated): E. Newton 
Harvet and Aiiraxo L. Xx>omib (introduced by E. G. 
Conklin). 

Certain scientific aspects of air iransportalion (illus¬ 
trated) : JoBsrH S. Ames. 

Biographical memoir of John Trowbridge (to be read 
by title): Edwin H. Hall. 

Biographical memoir of Charles F. Chandler (to be 
road by title): MarSton T. Bchiert. 


Drop of potential and state of ionhation near the 
cathode of a mercury arc: K. T. Compton and E. S. 
Lamar, The exploring electrode method of Langmuir 
and Mott-Bmith has been employed to investigate condi¬ 
tions in the region of the cathode of a mercury arc, 
supplementing a preliminary investigation by Killian 
(Phys, Bev. 31: C32, 1928). The cathode was designed 
fiu as to minimize the wandering of tho cathode spot 
over the surface of the mercury. A movable exploring 
electrode was used whose thermal dissipating power was 
pufftciently great to prevent its melting while in the 
cathode region. The observations yielded values for 
space potential, the mean kinetic energy of tho electrons 
and the electron concentration over distances ranging 
from .411 to 1.943 cm from the cathode. Space poten¬ 
tial waa found to be constant over this ranglT and of 
value about 10 volts with respect to the catliode. If wo 
allow a few tenths of a volt for contact differences in 
potential, then the indications are that the value of the 
cathode fall is quite near to the ionization potential of 
mercury. The assumption tliat in field free space the 
current is carried by diffusion of electrons permits estl- 
matee of the values of the electron mean free paths 
which are in fair agreement with those which would be 
expected from other experiments. The average energy 
of the electrons, in equivalent volts, is constant at 0.98 
volt for distances between 0.8 and 2.0 cm from the 
cathode. At closer distances the average energy rises 
rapidly, being, for example, 1.3 volts at 0.51 cm and 
1.7 volts at 0.38 cm. Tho electron and ion concentra¬ 
tions increase as the cathode is approached. Typical 
values are 0.34 (10) 12 electrons (or ions) per cm® at 
1.94 cm, 1.6 (lO)ia at 0.79 cm and 2.9 (10)i* at 0.44 
cm. The reflection coefficient of tho electrons at the sur¬ 
face of the tungsten collector is about 0.4. The above 
values are for 4.8 ampere arcs. If the current ia in- 
ereased to 11.0 amperes, the cathode drop is unchanged, 
the average energy of the electrons is slightly decreased 
and their concentration is increased at least ten fold. 
With the higher currents there is also a region of slightly 
reversed field just beyond the cathode fall space. 


The * * reaction-isoohoTe '' equation for ionisation toithin 
metals: Kowik H. Hall. In the relation 


u=:jscr 


dlnK 


called by Nentst the ''reaction-isoohore^^ equation, 


( 1 ) 
U is 
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the boat given out when a reversible isothermal reaction 
is carried ou with the system maintained at constant 
volume, 80 that no external work is done. K is the 
''equilibrium constant’^ of the reaction, a quantity 
which does not change while the reaction is carried on 
iso thermally. This equation has a firm thermodynamic 
foundation for reactions that can be reasonably con¬ 
ceived of 08 performed under certain conditions, first 
described by van’t Hoff. The author has long held that 
these conditions can not be conceived of as holding for 
the process of ionization within a solid metal, and he has 
therefore ignored equation (1) in his speculationr con¬ 
cerning ionization, making certain hypotheses and reach¬ 
ing corresponding numerical conclusions without regard 
to any limitation imposed by this equation. He now 
finds that, for every one of the many metals studied, his 
numerical conclusions are consistent with an equation, 
dlnK 

V = f-Kr-j^ ( 2 ) 

identical with equation (1) except for the presence of a 
numerical factor, /, in the second number. The value 
of f ranges from about 1*33 in nickel to about 3.13 in 
manganin, but for any one metal, though perhaps not 
entirely Independent of temperature, it changes little if 
at all between 0° C. and 100® C. 


Accommodation coeffleienta and heats of neutralisation 
of gas ions at electrodes: K, T. Compton and C. 0. Van 
V ooRHis. When positive ions of a gas strike an elec¬ 
trode and become neutralized there are energy inter¬ 
changes which result in heating of the electrode. 
Knowledge of this heating is important both in the 
interpretation of the physical phenomena which are in¬ 
volved and also in the practical design of gas discharge 
devices. With the aid of a thermocouple, and using this 
thermocouple as an exploring electrode in the ionized 
atmospheres of arcs at low gas pressures, we have studied 
the following factors which contribute to this heating: 
(1) the fraction of the incident kinetic energy of the 
ion which is delivered to the electrode (accommodation 
coefficient); (2) the fraction of the energy given to the 
ion by an applied electric field which is retained by the 
ion in spite of collision with gas molecules while ap¬ 
proaching the electrode^ (3) the portion of the ap¬ 
parent positive ion current to the electrode which is in 
reality due to electrons liberated from it under the in¬ 
fluence of ultra-violet light, metaslable atoms and posi¬ 
tive ion impact; (4) the true "heat of neutralization" 
of the ion at the surface. The now and most important 
result of this work is the discovery that a considerable 
fraction of the kinetic energy of an impacting ion is 
retained after impact by the neutralized atom. The 
remaining fraction, which is delivered to the electrode 
as heat, is analogous to the '' accommodation coefficient ’ ’ 
which is recognized in the impact of ordinary gas 
molecules against a heated surface. In general these 
accommodation coefficients appear,to approach unity for 
ions (or molecules) of high molecular weight. Our 
values are about 0.46, 0.7, 0.8 for ions of He, Ne and A, 
respectively. The existence of an accommodation coeffi¬ 


cient loss than unity, as thus proved by energy meastare- 
ments, implies also that mechanical momentum is im¬ 
parted by ions to electrodes in much larger extent than 
has hitherto been suspected. There are several observa¬ 
tions on electrode arcs, which have been rather obscure, 
which seem thus to find a ready explanation. Of the 
four factors mentioned above as the objectives of our 
work, the first three are relatively so largo in their effect 
that we have as yet been unable to arrive at definite 
conclusions regarding the fourth—the true heat of 
neutralization of an ion—whose determination would 
settle some interesting speculations regarding the 
mechanism of electric arcs. 

The deformation of ions and the various types of 
chemical linkage: K. Fajanb (by invitation). One dis¬ 
tinguishes usually two main types of chemical linkage, 
the polar or ionic and the non-politr or covalent linkage. 
The polar linkage is typified by the inorganic saltsy such 
as sodium chloride; the non-polar linkage by the bond 
between the two atoms in the hydrogen molecule or by 
the linkage between the carbon atoms in the diamond 
and in organic compounds. According to the modern 
conception of atomic structure the ionic linkage in 
sodium chloride is produced by the transfer of one 
electron from the sodium atom to the chlorine atom. 
The electrostatic attraction between the resulting posi¬ 
tively charged sodium ion and the negatively charged 
chlorine ion holds them together to form a molecule 
or a crystal lattice. In the non-polar linkage the two 
atoms are assumed to bo joined together by a pair of 
electrons shared by both atoms, and revolving round their 
nuclei. Between those two main types of chemical link¬ 
age there exists a whole series of transition typos. Be¬ 
ginning with the ideal ionic linkage these transition types 
can be understood as the rosxilt of tho polarization (def¬ 
ormation) to various degrees, of the electron shell of 
tho anion by the electric field of the cation. The degree 
of this deformation and consequently the deviation from 
the ionic linkage and the approach to the non-polar 
linkage is greater when the radius of the cation is 
smaller, its charge higher and when the doformabllity of 
the anion is greater. This approach to the non-polar 
linkage is also more pronounced for cations which do 
not show the rare-gos structure than for cations with this 
structure. 
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THE UNIVERSE AS A WHOLE' 

By Profeseor A. S. EVE 

HOOILL UN1VBB8ITY 


In Nature's Inftnite book of secrecy 
A little I can read 

—Antony and Cleopatra 

Thinking CosMiOAiiLT 

Most meu to-day are engrossed in some one particu¬ 
lar profession or occupation, that may involve 
zQonotonous drudgciy, or may require special skill, 
teehnieal knowledge, long expexienoe and, more rarely, 
profound thought. 

But it is doubtful if any group of men, except 
perhaps a few philosophers, is engaged in fitting 
together the jig-saw or patchwork puszle of the mul¬ 
titudinous discoveries and theories of all our diverse 
branches of knowledge* Thought is thus divided into 
Water-tight compartments, between which the com- 
nm^eations are blocked. 

ilPretidentia) hddresa before the Boyal Society of 
Gaaada, given on May BO, 1930. 


Indeed, the further question arises whether the dif¬ 
ferent parts of the puzzle will, in the present state 
of our knowledge, fit together at all; whether the gaps 
and misfits are not too wide and too great to permit 
of the undertaking. It is pertinent to remark that 
many of the great advances to-day are made by those 
who are fortunate and able enough to be export in 
two subjects, for example, in physics and in physiol¬ 
ogy, or in mathematics and physics, or in physios and 
chemistry, or in physics and philosophy. Border¬ 
lands are prolific. 

There is a further difficulty in finding a man with 
a sufficiently catholic taste to consider all the realms 
of knowledge as a unity. Who indeed is equipped 
mentally for such a giant's taskt Who can say now¬ 
adays with Bacon that be ^^takes all knowledge for 
his province”? 

Certainly not the present writer! The fitness rather 
rests with the audience, for the Boyal Society of 
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Canada consists of men carefully selected for their 
achievements, as authors, poets, historians, statesmen 
and as savants of every branch of natural science, 
the very list of which it would be tedious to recite. 
Those men, too, belong to at least two types of West¬ 
ern European civilization, crudely summarized as En¬ 
glish and French, including our inheritance from 
Greece and from Rome. 

Perhaps then we are justified in following the 
advice of Pitegerald, '‘to think oosmically/' and to 
contemplate the universe as a whole. 

The Framework op the MACRoa^SM 

We find scattered through a vast region, nebulae, 
stars, planets, moons, comets, meteors, dust, gases 
and their radiations, with the main masses, the stains, 
for apart compared with their size, dominated by a 
mutual attraction, all in motion with respect to each 
other. There is there no such thing as rest. All 
these stars move with velocities ranging from a few 
miles a second to a few hundred miles a second. There 
is no suggestion of a very high gravitational poten¬ 
tial; in simpler words, we see no evidence of an in¬ 
finite, but rather of a large finite amount of matter 
in the universe. 

Between these bodies there exists, or our intelligence 
infers from experience, a space approximately Eu¬ 
clidean, where the three angles of a triangle certainly 
do equal two right angles very nearly indeed. 

This space has remarkable physical properties inas¬ 
much as waves of a common nature pass swiftly in 
all directions freely, without interfering with one 
anotheris progress, differing, however, in wave-length, 
and all having the well-known high speed of light. 
This velocity appears to be one of the great constants 
of nature, which may be regarded not us relative, but 
as independent of the velocity of the source and of 
the speed of the observer. Space, then, is the region 
or vehicle of radiant energy. Since we know, or con¬ 
jecture, that all matter is but one form of energy 
we can estimate energy in terms of mass, and we may 
even quote the price of radiant energy in pounds in 
place of kilowatt-hours, and calculate the quantity 
received by the earth from the sun. The price is 
high and the quantity large. The earth receives from 
the sun about 160 tons of sunlight a day, to a value 
of 600 million dollars a pound, so that our power bill 
amounts to 150 million million dollars a day, reckoned 
on the basis at which we have to buy our electricity in 
Montreal. This power bill is of course never pre¬ 
sented, and our power-house, the sun, has been run¬ 
ning effectively and regularly for at least ten thou¬ 
sand million years, and is likely to run, bar unfore¬ 
seen accidents, for as many years at least in the 


future. We will postpone for the present the ques¬ 
tion of its closing-down 1 

This great apace through which radiant energy 
passes may be regarded as empty or, inasmuch as it 
has the wonderful property of transmitting power, 
we may consider it as a physical entity, deem it 
worthy of a name and continue to call it ether, re¬ 
membering always that in practice we give names to 
those things which have observable properties or dis¬ 
tinguishable attributes. Apparently we must entirely 
divest our minds of all material ideas when we speak 
of the ether, but this will trouble us less and less as 
we continue to strip matter itself more and more of 
material attributes, and focus our attention on the 
less palpable manifestation of energy. Not that it is 
suggested that the word spiritual would at all help 
us in our idea of ether, nor can we find any warrant 
in fact, BO far os present knowledge and experience 
seem to go, that the ether is the seat of psychic forces 
of a non-physieai character. Any confusion between 
these ideas is at present the reverse of helpful, but 
even if the properties of the ether are one thing, and 
the properties of matter another, yet the linkage be¬ 
tween them is so intimate that it may be that matter 
is merely a local singularity or peculiar structure of 
ether, as Sir Joseph Larmor and others have sug¬ 
gested. 

At present it is still convenient to think of the uni¬ 
verse as consisting, physically, of matter and of ether, 
or if you please, of two different forms of energy, 
matter and radiation alike passing through space. 

Space 

If, as is the fashion to-day, we are relativists, we 
can believe that our space is finite but unbounded, 
and we are at liberty to agree with Silberstein that 
no distance greater than nine million light-years is 
measurable in our universe. This leaves ample room 
for most of us, but it may be that some astronomers 
will feel themselves sadly cramped in so narrow a 
space, and indeed they now speak of distance exceed¬ 
ing a hundred million light-years. 

To some degree it exalts the importance of each 
individual to realize that each one is the center of his 
own universe wherever he be, and however fast he 
may move. Every man has his own ether, just as 
every man has his own rainbow. All the signals of 
nature which we receive by our senses and interpret 
by our minds are of course different for each indi¬ 
vidual 

Speculations as to space and ether have a powerful 
fascination, but our actual knowledge is summed 
by such ideas as Faraday's lines and fields of foroe^ 
and more precisely by Maxwell's equations for elecH 
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tromagnetio flelda. It vas the e£foirt to verify the 
truth of these equations which led Hertz to discover 
wireless (or radio) waves which enter to-day so 
largely into human life and experience. 

The) Micnocosu: 

As we find that the universe may be bounded in 
its size as regards greatness, so we may ask whether 
there is any limit in the otlier direction, whether 
there is any limit as to the possible smallness of an 
entity, and although the time is not yet ripe to speak 
definitely on this question, yet we shall see shortly that 
there may indeed be some limitation of the kind which 
1 have suggested. 

First let us, however, return to our suns, planets 
and moons, and realize that they are all made out of 
the same stuff, and of the very same elements with 
which we are familiar on this earth. This common 
material suggests, does it not, a very thorough mixing 
together in the pastf The stars, each one of them, 
go through a regular prolonged stage of evolution, 
80 that a glance at a star’s spectrum, taken with tele¬ 
scope and prism, immediately informs the trained ob¬ 
server whether that star is in glorious growth, com¬ 
fortable middle age or finally in the autumn of life 
or senile decay. Those stars which have reached their 
winter may be invisible to us, dark stars whose only 
chance, and that exceedingly remote, of a continuance 
of activity is a collision with a traveling neighbor. 

The material of the universe everywhere consists of 
ninety-two elements, and it is now known that there 
remain only two or three to be discovered, unless 
there are some heavier than uranium. These elements 
are the bricks of which the great edifice is composed 
throughout. They exist rather permanently as atoms, 
except in one great group of radioactive atoms, which 
spontaneously disrupt and become new atoms. Some 
of the elemental atoms have also been deliberately 
broken up, by careful design, as when Rutherford 
knocked hydrogen nuclei out of nitrogen, using alpha 
partioles of radium as his Big Bertha or Roaring 
Megs, This control of atoms %nd their behavior tells 
a very different story from the nineteenth century 
idea of hard, elastic, everlasting and indivisible 
atoms. 

Atoms are wont to link together by bonds invisible 
and unknown (probably electromagnetic) and to com¬ 
bine into molecules, sometimes simple, and at other 
times, as in vegetables and animals, of appalling com¬ 
plexity. The simplest plant is a complex and mar¬ 
velous chemical factory, which can also give birth 
to other similar factories! In the simpler cases it 
would at first appear probable that we could say—a 
niofeenle ot water oonmts of two atoms of hydrogen 


and one atom of oxygen. We know the properties of 
both these constituent gases, therefore we eon deduce 
the properties of the water molecule, and can foretell 
all the ehemical and physical behavior of ice, water 
and steam, I need hardly tell you how immensely 
short we fall of this achievement at present, yet it 
is a perfectly reasonable goal towards which to strive. 
The matter is of such profound philosophical impor¬ 
tance that it may be wise to dwell on it longer. The 
behavior of the hydrogen atom is well known, but is 
it possible to deduce the properties of the hydrogen 
molecule, which is two atoms in close partnership? 
Here we have the most direct and simple problem of 
physico-chemistry, and yet it turns out to be terribly 
complex; indeed men arc spending a large part of 
their lives on such apparently simple problems. It 
seems that from two simple entities there is created, 
or there evolves, a quite new and different complex 
or entity. Surely there is some satisfaction to the 
biologists in this situation! We may use the dubious 
phrase ^^creative evolution,” hut the wonder is not that 
new forms arise; the larger mystery is how species 
are preserved, and how it is possible for offspring 
remotely to resemble their parents and ancestors! 

To return to the molecules—after formation th^ 
are usually in a dynamic state, with their atoms oscil¬ 
lating to and fro, or revolving around one another, or 
both. The molecules may at the same time be rushing 
about with the velocity of bullets as in a gas, fre¬ 
quently colliding and rebounding, or they may jostle 
one another about in that crowded state we call a 
liquid, of which motion there is good evidence in the 
Brownian movement. 

Yet again the molecules may, like men in a well- 
drilled army, fall into rank after rank of orderly 
arrangement so that there is a crystal, coherent, solid I 
The study of crystals has occupied, and is occupying, 
the lives of many of the ablest men in the world. In 
the great harmony of crystal arrangement there is to 
the human mind a satisfaction found elsewhere per¬ 
haps only in mathematics and in music. 

Atoms and Elkotrons 

Hunting further in the microcosm we find physicists 
restless in the pursuit of the interior constitution of 
the atom. The genius of J, J. Thomson, Rutherford, 
Moseley, Bohr and others has drawn back the veil 
even in the lifetime of most of us, so that we find the 
bulk of the weight, mass or substance of an atom 
concentrated at the very nucleus or inner citadel, as 
a positive charge of electricity, this nucleus being 
small indeed compared with the whole atom. Axound 
the nucleus we had a most satisfying picture or 
model of a swarm of electrons from one to ninety-two, 
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according to the number of the atom, going awifUj 
around in elliptic orbits somewhat as planets go 
around our sun, with the most disconcerting added 
behavior that these electrons could leap from one 
orbit to another according to well-conceived plan or 
rule, totally at variance with all our previous knowl¬ 
edge of how well-ordered bodies should behave. 
Hence the great quantum theories which so greatly 
perturb old-fashioned physicists, who have to face 
a revolution in their electrodynamic conceptions when 
they endeavor to apply them to the constituent parts 
of an atom. It is curious to note that the principle 
of relativity has greatly attracted the attention of the 
thinking public, while the far greater bouleversement 
of quantum mechanics has hardly yet received at¬ 
tention. 

At any rate, in place of the ninety-two elements in 
the universe, we enthrone two and only two physical 
entities—protons and electrons—together with the 
radiations or electromagnetic waves which pass 
through space between them, for every atom is both 
a wireless broadcasting station and also a wireless 
receiving station between which energy exchanges take 
place only in definite ^^lurnps,’’ each lump, bundle or 
quantum strictly proportional to the frequency trans¬ 
mitted; in other words, the illusive action is strictly 
atomic; or the ultimate “energy-time'' is indivisible, 
a real atom. This sublimely simple electronic theory 
of the universe is now the fundamental common stock 
of all physicists, and provides sufficient and reason¬ 
able foimdation for all purely physical phenomena. 
Yet it has been realized that the picture is too crude, 
and that there is either a limit to our perception or a 
limit aet by nature herself, so that authorities like 
Bohr, Heisenberg, Schrodinger and Dirao assure us 
that we must abandon all models, all diagrams, ail 
our large-scale experience, whether snns, planets or 
billiard balls, and admit that the microcosm does not 
resemble the macrocosm: that of the electron we can 
never say, Lo I here it is t It has gone before we say 
it. To mention its speed is to lose its position, or to 
indicate its place is to confound its speed. This is 
profoundly disconcerting to those, who, like the writer, 
have been brought up to revel in models and lines of 
force and diagrams. Only mathematical equations, 
complicated enough, expressing wave motions, can 
now describe the behavior of atoms and electrons. 
Only the probability can be calculated of the place 
or motion of individual electrons. The physicist 
stands as actuary calculating the statistical behavior 
of a crowded and confused entity. That there will be 
a reaction to these tendencies ir most probable, per¬ 
haps led by plain-thinking Anglo-Saxons; but whether 
the reaction will be the more successful is quite an¬ 
other question. Magna e»t veritas, praevalebit! 

Our satisfaction in the present physical outlook is 


further modified by two points. In the first place, 
we can not pretend to give any explanation of eleo* 
tneity or of electrical energy in terms of anything 
more simple or fundamental, so that there is still no 
bottom found to the deep well of truth. In the sec¬ 
ond place, when we are confronted with questions as 
to the origin and the enduring qualities of things we 
have no physical suggestion whatever, not the vaguest 
guess, to of^er in reply. Two of the most important 
movements of to-day are these. The insistence that 
science must confine its attention to observable and 
measurable quantities, thus sharply separating physios 
from speculative metaphysics; and secondly the grow¬ 
ing possibility that the search for the ultimate nature 
of substance is futile and, like perpetual motion ma¬ 
chines, may be safely abandoned. Effort is con¬ 
centrated on the structure, on the form, arrangement 
and resulting habits or behavior of things. Thus the 
appeal to models is passing away, and the trust in 
mathematical symbols, equations and deductions is 
growing stronger. 

Personally I fiatly rebel against all trammels and I 
advocate complete freedom in attacking all problems 
by any means available. When the key is lost, smash 
the look and force the cupboard; and when the front 
stairs are blocked, try the back or a ladder outside. 
The work of many Anglo-Saxons hae been of this di¬ 
rect and practical character, and it has proved 
singularly fruitful in face of difficulties. If Max¬ 
well had been restrained, would his imaginative genius 
have produced his great treatise on electricity T 

Aas OF THX TJnivsbsb 

There is clearly stamped on the universe a great bat 
not an infinite antiquity. By all the known laws of 
physics the universe is a going concern, perhaps in 
middle age, which has not gone on forever and will 
not continue forever. 

Two great tenets of soienee have been (1) the con¬ 
servation of mass, the foundation of chemistry, and 
(2) the conservation of energy, the foundation of 
physios. It now appears probable, from the physios 
of the stars, that matter can cease to exist as such 
and give birth to a precisely equivalent amount of 
radiant energy. There is diligent search for the 
reciprocal transformation, whereby the continual out¬ 
pourings of light and heat, radiating from all the stam 
and spreading into empty space, may again collect 
and reorganize bto electrons, protons and atoxns. No 
such changes are at present discernible. 

Newton's queries in his “Optics" had some premo¬ 
nition of such energy changes: 

Are not gross Bodies and I4ght eonverttUe into i/pa 
another, and may not Bodies receive nntCh of their Aeity- 
ity from the Particles of Xdght WhUih cnteir Into tlmir 
eompc8iti«at 
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events le^ Bodies into Idgiit and Light into 
our liv0/ CQiufonmtble to the Course of Kature 
have delighted with Transmutation. 



. -';4y this statement simply becomes, following 
p/“fxa, 

B = Mo* 

^ E is the energy, M is the mass and c the great 
^^stont, the velocity of light. By this equation we 
express mass as energy, grams as ergs, or pounds 
as foot-pounds, or the converse. 

It is not, however, the question of the annihilation 
of matter or the elimination of energy with which we 
are now concerned; rather it is the well-known fact 
that energy tends to become degraded or unavailable. 
All power machines and all life depend ultimately 
upon a source of heat relative to a cooler environ¬ 
ment Old age brings on that feebleness of energy 
which is no longer available when all has reached a 
dead level. There can not be water-power when the 
land is all at sea-level. Nor can you grind corn with 
water that has passed the mill! Unless indeed os now 
the beneficent rays of the sun, falling on the wide 
bosom of land and sea, lift again that water into the 
moving clouds to send a gracious rain on our inheri¬ 
tance. Many attempts have been made to remove 
this rather dismal picture of a worn-out universe from 
our imagination. Heat-death, it may be called. 

The physical universe is proceeding, not to ruin, 
but to a dull uniformity. The energy will still be 
conserved, but it is becoming less and loss available 
either for doing work or for sustaining life. 

Hod not Newton some conception of this question 
of the degradation of energy when he wrote the 
thirtieth query in his ‘^Optics*'?—“Motion is much 
more apt to be lost than to be got.” 

Joans states that 


Everything points with overwhelming force to a 
definite event, or series of events, of creation at some 
time or times, not infinitely remote. . . . The universe 
can not have originated by chance out of its present 
ingredients, and neither can it always have been the 
same aa now. For in either of these events no atoms 
would be left save such as are incapable of dissolving 
into radiation; there would be neither sunlight nor star¬ 
light, but only a cool glow of radiation uniformly dif¬ 
fused through space. This is, indeed, so far as present- 
day science can see, the final end towards which all 
creation moves, and at which It must at long last arrive. 

Let ns admit that “as far as present-day science can 
see'’ at the long last there are to remain some dead 
stars, some inert atoms and “the cool glow of radia¬ 
tion uniformly diffused through space," which must, 
of course, be perpetual, everlasting, devoid of change. 
But does anybody seriously believe thatt 


Jeans himself admits that everything points with 
overwhelming force to a definite event, or series of 
events, of creation at some time or times, not infinitely 
remote. Where there is creation, then there is pur¬ 
pose. Where there has once been purpose, there 
may be continuation of purpose, or a recurrence of 
purpose. Bo also if there was once creation there 
may be a continuance of creation or a fresh creation. 
Eliminate purpose and there is no creation and no 
beginning to the physical universe. At what stage 
then can purpose be eliminated T This question is 
not now popular, and the word “teleology,” meaning 
purpose, or direction towards an end in view, is 
largely taboo in science to-day. But whyf 

This tendency of energy towards decadence was 
never more exquisitely stated than in the “Tempest,” 
when ProBpero, after showing his vision, exclaims: 

Those our actors. 

As I foretold you, were all spirits, and 
Arc melted into air, into thin air: 

And, like the basolosa fabric of this vision, 

The cloud-capped towers, the gorgeous palaces. 

The solemn temples, the great globe itself, 

Yea, all which it inherits, shall dissolve, 

And, like this insubstantial pageant faded, 
licave not a rack behind. We are such stuff 
As dreams are made on; and our little life 
Is rounded with a sleep. 

After which he begs us— 

Boar with my weakness; my old brain is troubled. 

Well I Troy, Babylon, Carthage, have gone and we 
do not greatly lament them, and shall our turn not 
comet “Heraclitus is dead; and he was a better man 
than thou!” 

Where we now are there was a sheet of ice perhaps 
four thousand feet thick. The ice will come again, 
and perchangc go again, but ultimately it will remain. 

And yet the full tide of pessimism has not been 
fathomed, for consider the words of Bertrand Russell 
in “Mysticism and Logic”: 

That man is the product of causes which had no pre¬ 
vision of the end they wore achieviug; that his origin, 
his growth, his hopes and fears, his loves and his beliefs 
are but the outcome of accidental collocations of atoms; 
that no fire, no heroism, no intensity of thought and 
feeling can preserve an individual life beyond the grave; 
that all the labours of all the ages, all the devotion, all 
the inspiration, all the noonday brightness of human 
genius aro destined to oxtinction in the vast death of the 
solar system, and that the whole temple of man *e achieve¬ 
ment must inevitably be burled beneath the debris of a 
universe in ruins—all these things, if not quite beyond 
dispute, are yet so nearly certain that no philosophy 
which rejects them can hope to stand. 
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Here indeed we have the very quinteaBence of ultra- 
pessimism. But a$ the man who tried to be a philos¬ 
opher said to Dr. Johnson, “Cheerfulness will keep 
breaking through.” Nobody need believe these things 
unless he likes j indeed we do not really know all 
this. 

For another great philosopher, Whitehead, writes, 
“The fact of the religious vision and its history of 
persistent expansion is our one ground of optimism. 
Apart from it, human life is a flash of occasional cn- 
joyniont, lighting up a mass of pain and inis^l^, a 
bagatelle of transient experience.” But even this 
optimism has a decidedly neutral tint. Tlie fact is 
that we are in a period of groat flux and change, still 
under the shadow of the great war and its gloomy 
aftermath. It is the glory, the privilege and the re¬ 
sponsibility of the present generations that they have 
immense new problems to solve. If we conform to 
the narrow limitations of a purely mechanical out¬ 
look, we shall never see the wood for the trees, and 
we shall reap as we sow. If the greater qualities are 
brought into play, then there may be success I What 
are these qualities? Dean Inge has compactly de¬ 
scribed them—“truthfulness, courage, justice and fair 
play, abhorrence of meanne.ss and crooked dealing, 
and respect for all human beings as such,” 

The tendencies that we observe in a long period of 
time are really ephemeral; a fly, living but for a day, 
can not hope to detect the motion of the planet Nep¬ 
tune. It was a fly too in the fable, tlxat, seated on 
a chariot wheel, exclaimed, “Seel what a dust do I 
stir I” 

Perhaps we should never say that at some distant 
date the universe was created; rather let us say, the 
universe is now being created, and insist that at all 
times such a statement has been true. Shall we add 
with Walt Whitman that the universe was never more 
perfect than it is now, and conclude with Marcus 
Aurelius, “Could he say of Athens, Thou lovely city of 
Cecrops, and shnlt thou not say of the world, Thou 
lovely city of God?” 

Time 


[Voh. iixxi, im I 

dimensional union aomething is still le first pIaoe,f / 
order to go to California I must have ntiou of eIeo»/-Q^ 
portant fifth degree of freedom. It is vf anythiugwA, 
however, that money is merely the opportuml^till no 
quire what we think that we need, and on a jm seC; 
money buys energy, so requisite for the traveleris 
and movement, and no less essential to the arm., we 
workers who to-day assist him on his journey whetbrt 
by direct or mechanical means. A bird can obtain ifc 
energy directly from food, and requires no money 
for sustenance, clothes or transportation. 

The fifth degree of freedom is, therefore, energy, 
and a large part of it we derive from breathing air, 
the only tiling still free to all, without taxation or 
payment. 

It is a remarkable fact that, in physics, energy has 
an intimate relation with time, and also with fre¬ 
quency; so that it is a particular fad of the author to 
endeavor to ascertain to what extent wo can sub¬ 
stitute the frequency of waves for the perhaps less 
tangible, but more familiar, concept of energy. This 
is scarcely the place to enlarge on this idea; and it 
must suffice to point out that, as Einstein explained 
gravitation on a geometrical basis, so it may be possi¬ 
ble to consider energy more fully as an aspect of 
frequency, possibly arriving at a comprehensive wave 
theory of the universe. 

Eddington in his “Nature of the Physical Uni¬ 
verse” sets forth a fascinating picture of the inevi¬ 
table unidirectional progress of time, as almost em¬ 
bedded in nature. The second law of thermodynam¬ 
ics, the running down of the universe as if it were a 
clock, with the gradual degradation and unavailability 
of energy, are picturesquely referred to as “time's 
arrow.” The fact that certain processes in nature 
can not be reversed may lead to the result that time 
can not be reversed. To an intelligence higher than 
OUT own, time past, present and future might con¬ 
ceivably have a oneness quite foreign to our experi¬ 
ence, but not perhaps beyond the imagination of a 
mathematician. 

Life 



Like other entities time is a matter of experience. 
To the mathematician time is readily reversible, but in 
experience the past and the future are sharply dis¬ 
tinguished. I can actually go to California and back, 
but not to last week and back, except in memory. 

Yet if I go to California I must expend time to 
cover space; nor is my journey direct, but to right or 
loft, and up and down, added to the actual distance, 
so that we have three degrees o^ types of space linked 
to one of time, and Minkowski brilliantly showed us 
how inevitably these were united in the four-fold 
union of space-time. 

It has always seemed to me that even in this four- 


So far wo have considered matter apart from life. 
All the difficulties hitherto encountered become in¬ 
tensified by a new factor, which can not even be de¬ 
fined, when we consider living things. To suggest 
that life is merely mechanism is to confuse two terms 
with quite different meanings. Machines are con¬ 
trived from without, but living things ore organized 
from within, and we can not definitely demonstrate 
either conscious purpose or intelligent directing mind. 
Yet we do see the most marvelous coordination of the 
whole, due to the cooperation of the constituent parts. 
I am speaking Of such things as trees and bees, and 
of many happenings within our own bodies. Were 



Wkr im] 


SCIENCE 


these crventft left to oar oonaoiouB and intelligent selves, 
then our lives would not be prolonged for a minute. 
We have not intelligonoe enough to manage even a 
minute part of our bodies for a small fraction of a 
second. For example, who of us all would dare to 
assume complete responsibility for the output of new 
blood corpuscles, or for the necessary continual re¬ 
pairs, say, to his- eye t 

If a man breaks a leg, nature repairs it for him. 
Who and what is this nature? 

Nature is neitlicr kernel nor husk—-she is everything 
at once. 

—Goethe 

Nature is at once a science which never loaves off 
deducing effects from causes and an art which without 
end exercises itself in now inventions. 

—Lachelier 

Nature is now no more—even to the scientific thinker 
—a mechanical contrivance like a complicated and highly 
ingenious machine. . . . Nature is—what it always has 
been to the common sense view —a texture in which the 
mechanical warji is shot through everywhere by the 
spiritual woof. 

—MerZf modified from William Jones 

That living creatures are constructed of matter no 
one will for a moment dispute; that there are, in 
life, transferences of energy which fully obey the 
laws of physics and chemistry no one will deny, but 
to insist that these laws or theories, as we now know 
them or even as they may develop, impose a neces¬ 
sary limitation to our conception of life, or to regard 
them even remotely as causation, is a step quite un¬ 
warrantable. What then do we need to add? There 
is nothing to suggest I But because no answer is at 
present forthcoming we can not assume that an answer 
is forever impossible. No doubt one important factor 
is the organization as a whole, which is not merely 
a sum of its parts. 

The pretty quarrel between mechanists and vitalists 
and neovitalists is likely to continue with varied suc¬ 
cess on shifting battlefields. We can hardly be ex¬ 
pected to settle the question this evening. 

Let us, however, note three conclusions: Eveiy form 
of matter comes from matter; every form of energy 
comes from energy; every living cell comes from a 
living cell. 

The first two statements have already been shown 
to blend into one, so that matter may now be regarded 
as merely one form of energy. Nor need we doubt 
that life is also a form or manifestation of energy. 
What, then, is energy? Every schoolboy is ready 
with the answer, ^^Energy is the capacity for doing 
work.^' A mere translation I However, many school- 
boys are capable of the more important step of actu¬ 
ally measaring such work. Yet the definition reminds 


us of the gibe of Buskin. ^'Why are the leaves of a 
tree green?'' "Because they contain chlorophyll." 
"Then,” he says, "you tell me that leaves are green 
because they contain green-leaf!” But truly, the situa¬ 
tion is not as bad os it soemH, inasmuch as man has 
now acquired so full a knowledge of what we may 
term the "habits of energy” that he can not only 
trace the interchanges of energy in nature, but he can 
also direct energy to his advantage and benefit. 
There is the enormous further achievement that energy 
is measurable by man and tliis is the first necessity 
for control. Hence there arise the multitudinous 
applications of mechanics and electricity which have 
invaded our lives in abundance and with such com¬ 
plexity, all depending upon known principles of 
physics. Indeed, wo are rather intoxicated by these 
successes which leave the impression of far greater 
wisdom than perhaps we can justly claim, and wo are 
apt to regard progress in mechanical and electrical 
contrivances as progress in civilization, which, of 
course, depends not only on material, but on intel¬ 
lectual, moral and spiritual values and qualifications. 

Origin of Lifk 

As to the origin of life, it remains, like the origin 
of matter, quite obscure. But the problem is not in 
the same category. To account for the origin of mat¬ 
ter we have to regard it as arising from nothing; we 
have to consider energy proceeding from no energy, 
something quite outside our experience, and so un¬ 
thinkable. It is not BO when we consider the origin 
of life, where the material and the energy are both 
available. Hence there is speculation in the direction 
of highly complex molecules originating, step by step, 
from the simpler available molecules by the action 
of the ultra-violet rays of the sun. Some first fruits 
of chemical experiments in that direction have ap¬ 
peared. To be precise, sunlight has coaxed, so to 
speak, water and carbon dioxide to form formalde¬ 
hyde. That step is truly a long way from the firing 
cell. Rather vague terms are used to explain the 
further stages, such as surface tension and osmotic 
pressure, but my biological friends state that no 
"simple” cell is known to them. There is very great 
complexity in the simplest forms of life. Moreover, 
an eminent physiologist (Adrian) has stated: 

The nervous system is a mass of living colls which has 
the extraordinary property of appearing to influence, 
and to be influenced by, the mind. ... It is a material 
system somehow responsible for such non-material things 
as emotions and thoughts. These are in a category out¬ 
side the range of mechanical explanation, and for this 
reason the working of the nervous system will never be 
fully explainable in terms of physics and chemistry. 
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Again; Lord Balfour; writing as a philosopher; 
states; “No man can either perceive or imagine the 
mode in which physiological changes give birth to 
psychical experiences-” 

Most of us will concur with these verdicts, but we 
must remember that there is a more daring school who 
rexmdiato these limitations, due, they say, to the pres¬ 
ent imperfect state of our knowledge. 

If the organic rose from the inorganic, then there 
is the first stage of the stupendous developments of 
life, both in number and in type, which surround us 
on this wonderful planet. Certainly a single flat of 
creation has, in most thinking minds, given way to the 
more glorious conception of the perpetual creation 
which surrounds us. To-day is created anew from 
yesterday. One second gives birth to a fresh and 
different succeeding second, and yet between them an 
enduring linkage occurs. While it is not difficult to 
coin phrases to describe and summarize this remark¬ 
able development, and perhaps the term creative evo¬ 
lution is the most helpful, yet we must use it merely 
as a label or description, and avoid the common 
blunder of confusing a name with a cause. 

Somehow in the human frame the front legs have 
become arms, and the front feet, hands, while one 
digit on each hand has become a thumb. The young 
child crawling on all fours as a little quadruped pain¬ 
fully and with repeated practice raises himself on his 
hind legs and learns to walk. Only the anatomists 
and physiologists are fully aware of the intricate 
coordinations which these efforts, conscious and uncon¬ 
scious, demand on the brain, nerve and muscle. Does 
the young child herein repeat a part of the story of 
the race, of its ancestry 7 Indeed, it has been stated 
that “every bone and every muscle of man’s body 
have undergone profound structural alterations to fit 
him to his orthograd posture.” 

Certainly repeated struggles and strivings are neces¬ 
sary'for the preservation and development of every 
form of life, while disuse leads towards annihilation; 
but these sage refiections, which may briefly sum¬ 
marize an observable process, leave all the most fun¬ 
damental questions unanswered. 

The highest development perceived or known in 
the universe ia found in the intelligence and soul of 
man. Just as the properties of space have given 
rise to the rather vague term, other, as a term indica¬ 
tive of properties and happenings, so such words os 
mind and soul are convenient summaries for unques¬ 
tionable attributes. 

It is somewhat strange to think that if the whole 
human species were submerged in Lake Ontario the 
water would rise but a few inches, and doubtless the 
universe as a whole would go forward but slightly 


affected; and dynamically and txmierially unimpaired. 
There was such a time, perhaps less than ten thou¬ 
sand million years ago, when there was no life on 
this earth; there will be such a time perhaps a hun¬ 
dred thousand million years hence when life on the 
earth will have passed away. Few will dispute the 
calculation of Harold Jeffreys that in a million million 
years all the waters of the ocean will have frozen to 
the very bottom and all the land be covered with ioe 
and snow. Go, however, into one of our great libra¬ 
ries and you will find that the majority of books deal 
with man and his history and achievements. Why 
this importance attached to manf Do we flatter our¬ 
selves T Can we be just super-monkeys traveling on 
a speck of a planet going round a commonplace sunt 

This pessimistic suggestion stands in sharp and 
dark contrast with the idea that this world is a train¬ 
ing ground for immortal spirits. The view of Pro¬ 
fessor A. N, Whitehead may prevail that though the 
universe is physically descending, yet it is spiritually 
ascending. 

Phtsical. Fieilds 

In order to further an attempt to approach a gen¬ 
eral view of the universe it is desirable to return for 
a while to the ideas of Faraday and to contemplate 
what he termed fields of force, or, as we might say, 
domains of energy. In a notable sentence he writes; 

The view now stated of the constitution of matter 
woutfl seem to involve necessarily the conclusion that 
jiiatter fills all space, or, at least, all space to which 
gravitation extends (including the sun and its system); 
for gravitation is a property of matter dependent on a 
certain force, and it is this force which constitutes the 
matter. In that view, matter is not merely mutually 
penetrable, but each atom extends, so to say, throughout 
the whole of the solar system, yet always retaining its 
own center of force. 

It IB probable that Einstein could modify this state¬ 
ment BO as to cover his theory of gravitation where 
a geometrical field is caused or modified throughout 
space, so as to account for the motion of the heavenly 
bodies without the “forces” of which Newton con¬ 
ceived and about which Faraday was writing. 

The word “field” has a wide use in the English 
language, such as hayfield, battlefield and so forth. 
In every case it denotes an area or region of events 
or happenings. Its introduction into physics has been 
fruitful. Near the earth, matter falls towards the 
earth in straight lines or curves and we ean expbre 
the laws or habits of material objects in this gravita¬ 
tional field. Newton extended this localised field from 
the earth outwards to the moon and ihrbUgb<>^ ^ 
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■olar vyatem. To*day the field is extended to indude 
the motion of the double staxB. 

Around the earth there is also a magnetic field 
wherein a compass needle takes a definite direction. 
So also an electrically ohaiged body is surrounded by 
an electrical field. At the present time we are im¬ 
mersed in an electromagnetic field, witness these rays 
of light perceived by our eyes, and the radio or wire¬ 
less waves which now at all times penetrate even 
through our homes and very bodies. Attention should 
be directed to the importaxit fact that there may be 
complete overlapping of fields. At one and the same 
place gravitational, electric and magnetic fields co¬ 
exist. Hence the efforts of FJinstein and of Edding¬ 
ton to get one, and only one, “field^^ which will give a 
full description of all gravitational and electromag¬ 
netic events. 

Three things are essential for perception: the 
source or broadcasting station; the receiver, which 
must be duly tuned to the source, and the transfer 
of energy through space. Thus the atoms in the 
sun broadcast light to us, but we perceive with our 
eyes only those rays to which our eyes are tuned— 
that visible octave which is but a fraction of the great 
spectrum of total radiation. 

The importance of correct tuning is now well under¬ 
stood in radio reception, as in all electromagnetic 
fields, but it is desirable to realize its wider applica¬ 
tions, Conversation in the ordinary sense is not pos¬ 
sible cither by the dxunb or to the deaf. The one 
lacks the transmitting power of speech, the other the 
receptive power of hearing. Now there are also men¬ 
tal or intellectual fields where a thinker has ideas 
which he wishes to convey by speech or writing to 
other intelligences who are willing to understand and 
receive them. Who can overemphasize the importance 
not only of intellectual capacity, but also of sym¬ 
pathetic tuning in all mental fields, wherein again 
form, structure and style are nearly as important 
as subject or substance f 

No less is this true in all forms of art. It is ike 
glory of the artist to create an artistic field. Appre¬ 
ciation of this field by the observer or recipients again 
depends on the receptivity both as regards capacity, 
and quality or value. In mental and artistic fields 
all precision of mathematical physics is lacking. 
Measurable quantities are entirely absent. Judgment, 
good sense and experience are the sole guides of value. 
But there is beyond all this, indefinable and precious, 
that inspiration and genius which peisitade us that 
there is something more and something greater than 
we can include and define in purely physical fields. 

if we are going to chop up the universe into 
whpBy independent regions, we at once lose that sim- 


pUdty and generality which it is our hope and ambi¬ 
tion to achieve. It is believed that when conflict 
arises between two domains of thought, for example, 
religion and science, the reason for such conflict 
resides in our limited knowledge and intelligence. 
When conflicts occur in nature, readjustment neces¬ 
sarily and inevitably corrects them. 

Greatest of all are those fields where the spirit of 
man is tuned to the spirit of the universe, so that 
man is, as it were, a god, or is in complete communion 
with God, 

Are these ideas idle dreams or fantastic visions 1 
No I We can claim as much reality for spiritual fields 
as for mental, artistic or physical fields. *^By their 
fruits yo shall know them I” Hero indeed may be the 
secret of secrets! The direct evidence of spiritual 
fields is found in the attributes and experience of 
those who, finding themselves en rapport with the 
divine light, bear testimony, by their lives, by their 
actions, by their thoughts, by their influence, that the 
inner light guided by reason is no mere illusion or 
dream. 

I oboose two illustrations. Mr. Baldwin, politician 
and statesman, lately premier of England, states: 

For myself I say that if I did not feel that our work 
and the work of all others who hold the same faith and 
ideals, whether in politics or civic work, was done in the 
faith and the hope that some day, maybo a million years 
hence, the kingdom of God would spread over the whole 
world, then I would have no hope, I could do no more 
work and I would give my office over this morning to 
any one who would take it. 

These words of Mr. Baldwin’s evoke atlmiration and 
awake an echo in our souls. And yet—there is a 
stage even more noble, where those who feel that they 
are playing a losing gome or know that they are 
fighting a hopeless battle persevere in their un¬ 
daunted quest for the truth, which includes all that is 
good and beautiful, persevere in scorn of consequence. 

Yet one more witness by a woman, who, in face 
of disappointments, ill health and approaching death, 
wrote tjiat fine swan-song, “No coward soul am It” 
concluding with her life’s vision; 

With wide embracing love 
Thy Spirit animates eternal years 
Pervades and broods above 
Changes, sustains, disBolves, croates and rears 
Though earth and man were gone 
And suns and universes ceased to be 
And thou wert left alone 
Bvery existenee would exist in Thee. 

—The last poem of Smilp Bronte 
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WILLIAM HENRY NICHOLS 

Db. William H. Niohols^ past president of the 
Ameiican Chemical Society and widely known as a 
leader in chemical industry, died at Honolulu, Hawaii, 
on February 21, after a brief illness. He was bom in 
BrookJyn, N. Y., on January 9, 1852, attended the 
Brooklyn Polytechnic Institute for two years and 
completed his college course at New York University, 
from which he graduated in 1870. His later col¬ 
legiate degrees included the M.S. from New York 
University in 1870, the LL.D. from Lafayette in 1904 
and from New York University in 1920, and the So.D. 
from Columbia in 1904, from Pittsburgh in 1920 and 
from Tufts in 1921. His choice of chemistry as a 
career was the result of the induence of John William 
Draper, under whom he studied at New York Univer¬ 
sity. 

Dr. Nichols’s career in the field of industrial chem¬ 
istry began in 1870, when he started a small manu¬ 
facturing business in which because he had not yet 
reached his majority he was obliged to use the name 
of his father in the firm name. The growth of his in¬ 
terests is not merely a parallel to that of the chemical 
industry during the sixty years which followed, but is 
itself a significant part of the industry. The Nichols 
Chemical Company, the Nichols Copper Company, 
the Benzol Products Company, the National Aniline 
and Chemical Company and most recently the Allied 
Chemical and Dye Corporation represent progressive 
growth in magnitude of enterprise and in value of 
products, the latter company being one of the largest 
chemical corporations in this country. These growths 
were accomplished not solely by business enterprise 
but also by discoveries of a fundamental character in 
the industry, such os the first American usage of iron 
pyrites in the manufacture of sulphuric acid, the first 
production of electrolytically purified copper for 
commercial use and the adaptation to American con¬ 
ditions of the synthesis of ammonia from nitrogen 
and hydrogen, which his company had worked out on 
an experimental scale as early as January, 1914, be¬ 
fore the outbreak of the World War. 

Dr. Nichols was one of the organizers of the Amer¬ 
ican Chemical Society in 1876 and was its president 
in 1918 and 1919. He was president of the Society 
of Chemical Industry in 1904-05, and chairman of 
the Eighth International Congress of Applied Chem¬ 
istry, held in New York City in 1912. His service to 
collegiate education included membership on the gov¬ 
erning boards of the Brooklyn Polytechnic Institute 
and of New York University for a considerable period 
of years; he acted ae vice-chairman for the former in¬ 
stitution and for the latter as vice-president of the 


council and for a period as acting chancellor. 
Throughout these years he was a generous contributor 
also to the financial needs of both colleges, hia gifts 
including among others the Nichols Laboratory of 
Chemistry at New York University, completed in 
1927 at a cost of $700,000. His will included a large 
number of charitable bequests to various religious 
organizations, to the American Chemical Society, to 
the Brooklyn Polytechnic Institute and a residuary 
legacy to New York University estimated at a value 
of about two million dollars. 

Arthub E. Hill 

Nkw York University, 

May 5 , 1930 

J. ARTHUR HARRIS! 

The real scientist must have interest in his chosen field 
of knowledge and a belief in the importance of that field. 
To this he must add a broad conception of its scope and 
limitations, ability to distinguish between the essential 
and the unessential, and diligence in examining every 
scrap of evidence which boars on the subjects within his 
field. All of those characteristics J. Arthur Harris pos¬ 
sessed in unusual degree. His industry was untiring. 
He nad no schedule of working hours when a problem 
was to be solved. Nothing was too insignificant for 
serious consideration and nothing too important to es¬ 
cape investigation. With this was a broad-minded con¬ 
sideration for the views of others, oven though opposed 
to his own, and a keen scientific interest in attempting 
oO see to what extent they would add to his own knowl¬ 
edge of the subjects under discussion. These qualities 
brought him wide recognition not only within the institu¬ 
tions with which he was associated, but throughout the 
country and far beyond. 

A distinguished student of Karl Pearson, he was a 
pioneer in the introduction of the biometric method in 
the domain of botany and in biological science in gen¬ 
eral. His accomplishments in this field included both 
the application of quantitative methods to the study of 
living things and also fundamental contributions to the 
logic and theory of scientific method. In recognition of 
these attainments he received in 1921 the Weldon Medal 
and Memorial Prize of the University of Oxford, the 
highest award of merit in this field of science. 

The laurels which he earned in the field of biometry 
would suffice for most men but not for him. In the field 
of ecology he blazed new trails, brought in now con¬ 
ceptions, new quantitative technic, and adapted the study 
of the newer science of physical chemistry to his pioneer 
field studies in plant geography. He believed in study* 
ing plants in their own environment, and he carried bis 
paths through the morasses of the Dismal Swamp and the 
Everglades, through the montane rain-forests of Jamaica 

1 Resolutions adopted by the faculty of the College of 
Science, Literature and the Arts, the University of 
Minnesota, April 28, 1930. 
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and Hawaii and through the deserts of Jamaica, Arizona 
and Utah. He bore personally much of the expense of 
such Held studies, and the advancement of science was 
the only reward he claimed. 

In 1924 he came to the University of Minnesota. 
With remarkable rapidity ho won the admiration and 
love of his colleagues and the advanced students. He 
was a great teacher, broadly trained, earnest and sym* 
pathetic. At his feet sat the students from nearly all 
of the various fields of science represented in our uni¬ 
versity. They acknowledged him os master—they were 
proud to cull him friend. 

It was not only in the laboratory, in the field and the 
classroom that Dr. Harris was eminent. He possessed 
administrative gifts to a high degree. Official routine 
was not pleasant to him and he did not consider it a 
matter to be regarded too seriously if the desired rosulis 
could bo legitimately obtained through short cuts. In 
his relations with his colleagues, both within his depart¬ 
ment and without, he was always a gentleman, careful 
to observe the amenities in every way and to make the 
work of others easier, while his own efforts were being 
directed to greater efficiency within his own department. 
He was generous in recognition of the abilities of his 
colleagues and he exerted himself to the utmost to secure 
for them congenial working conditions. It was his am¬ 
bition, only partly realized on account of bis untimely 
death, to make the University of Minnesota a widely 
known institution of recognized merit for biological re- 
search. The laboratory, the herbarium and the library 
were all objects of his deepest interest as auxiliaries to 
this main object. 

He was not only a scientist of note and an executive 
who obtained results, but a congenial companion as well. 
He was at home in any circle. His wide interest in 
things outside his own field was acute, his sense of humor 
prevented him from becoming one-sided or narrow. His 
genuinely tolerant attitude made it easy to discuss with 
him things which in most circles would be matters of 
controversy. In his passing, the University of Minne¬ 
sota has lost one who can never be replaced as scientist, 
administrator and friend. 

Prepared by the Committee 
KOTAL N. OnAPMAN 
Boss Aiken Qostkeb 
Kichakd E. Scauicon 
Frank E. Walter 
0. Otto Rosendahl, Chairman 

RECENT DEATHS 

Dr. Thouas E. McKinnkt, from 1908 to 1928 pro¬ 
fessor of mathematics in the University of South Da¬ 
kota, died on April 14, aged sixtynsix years. 

Da. L. J. WaiNBTsiN, who recently was appointed 
professor of metallurgy at Northwestern University, 
^ed on May 14 at the age of forty-nine years. 


Dr. Ernest Clement Angst, assistant professor of 
botany and bacteriology at the University of Okla¬ 
homa, died on April 18. 

Dr. Grace Barkley, assistant professor of botany 
in DePauw University, died on April 1, from cerebral 
hemorrhage resulting from a fall. Her principal con¬ 
tribution was a cytological study of the origin of the 
spiral markings of protoxylem. 

Dr. George Dimmock, of Springfield, Mass., known 
for his contributions to entomology, died on May 17, 
his seventy-eighth birthday. 

Dr. Fridtjof Nansen, distinguished as explorer, 
man of science and statesman, died on May 13. 

MEMORIALS 

A MEMORIAL meeting to the late Arthur M. Miller, 
for thirty-five years professor of geology at the Uni¬ 
versity of Kentucky, will be held on May 30 at his 
home ''Maxwelton," which Professor Miller gave to 
the university several years ago. The chief speaker 
at the meeting will be Dr. Collier Cobb, professor of 
geology at the University of North Carolina, who was 
associated with Professor Miller for 40 years, consult¬ 
ing with him as late as 3928 in the drawing up of a 
new geological map for North Carolina. Dr. Austin 

R. Middleton, zoologist and biologist of the Univer¬ 
sity of Louisville, will officially represent the Science 
League of America. Dr. W. D. Funkhouser, dean of 
the Graduate School of the University of Kentucky, 
will speak of Professor Miller's work. James H. 
Gardner, president of the Gardner Petroleum Com¬ 
pany of Tulsa, Okla., an alumnus of the University 
of Kentucky, Holla R. Ramsey, professor of physics 
at the University of Indiana, and Dr. Walter H, Rey¬ 
nolds, Presbyterian minister at Liberty, Ind., are also 
on the program. Dr. W. R. Jillson, state geologist, 
will preside at the meeting. 

In memory of the late Sir Baldwin Spencer, who 
was professor of zoology in the University of Mel¬ 
bourne, it has been decided to place a bronze medal¬ 
lion in the zoology library in the university. Mr. 
Paul Montford has been commissioned to prepare this 
medaUion, and old students of Sir Baldwin Spencer 
are invited to contribute towards the cost, which will 
be a hundred guineas. Donations should be aont to 
Sir Thomas Lyle, Lisbuoy, Irving Road, Toorak, 

S. B.2, Victoria, Australia, 

The council of the University of Manchester has 
accepted a bronze plaque of the late Professor W. H. 
Perkin from a number of his former students and 
friends, and it will be unveiled in the Chemistry 
Theater on May 24. 
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THE AMERICAN ENGINEERING COUNCIL 
AND AVIATION 

Enoikekrs throughout the United States, as rep¬ 
resented in the thirty national and local organizations 
forming the American Engineering Council, have foi> 
mally placed themselves at the service of the nation’s 
commercial aviation for the solution of basic tech¬ 
nical, operating and safety problems now affecting 
the industry. 

This action, taken through the administrative board 
of the council, in effect enlists 60,000 technical men in 
all phases of engineering as a consulting body for the 
promotion of commercial flying. 

Fonnulation of fundamental principles which will 
serve as a guide in the selection, design and operation 
of airports and airways and a large program of re¬ 
search to develop safer and more efiQcicnt airports and 
operation methods ore among the first tasks proposed 
by the council, the president of which is Dr. Carl E. 
Grunsky, of San Francisco. 

The results of this work will be disseminated 
through the Bureau of Aeronautics of the U. S. De¬ 
partment of Commerce as the logical clearing house 
for such information. By this system the council 
plans to make its findings available at once to all 
technical men engaged in aviation problems. 

On the ground that it is ^^the clear duty of the pro¬ 
fessional engineers of the United States to assist in 
the development of sound engineering and economic 
principles” for American aeronautics, the council has 
acted on a report of its committee on airports, of 
which Professor Ralph J. Fogg, head of the Depart¬ 
ment of Civil Engineering in Lehigh University, is 
chairman. The committee, having come to a decision 
as a result of its study, has made the foUowing recom¬ 
mendations ; 

1 . That American Engineering Council, as an organisa¬ 
tion dedicated to the service of the community, state and 
nation, and as representative of all phases of engineer¬ 
ing, become actively interested in the broad engineering 
and managerial aspects of commercial aviation, and par¬ 
ticularly airports. 

2. That American Engineering Council wholeheartedly 
cooperate with the Bureau of Aeronautics of the Depart¬ 
ment of Commerce in such joint efforts as it may under¬ 
take in formulating and disBominating general principles 
relating to commercial aviation for the guidance of the 
pnblic. 

3. That American Engineering Council create at cnee 
a general committee on commercml aviation, with the 
addition of such sub-committees as may be necessary 
from time to time, to make a complete study of all as¬ 
pects of the engineering problems involved. 

4. That American E^ineering Council adopt the 


policy, in its cooperation with the Dnroatx of Aeronauties, 
of having the sub-committees act on invitation as the 
council’s representative on joint committees. 

6 . That American Engineering Council accept the in¬ 
vitation received from the Bureau of Aeronautics to join 
in a cooperative study of the coverage and drainage of 
airports. 

6 . That there be organized at once a sub-committee to 
participate in the joint study of airport coverage and 
drainage. 

Other members of the council’s committee on air¬ 
ports are: Perry A. Fellows, city engineer, Detroit; 
W. W. Horner, chief engineer, St. Louis; Dr. Hani- 
flon E. Howe, editor, Industrial and Engineering 
Chemistry, Washington; Alexander KJemin, head of 
the Guggenheim School of Aeronautics, New York 
University; H. G. Shirley, conunissioner of highways, 
Richmond, Va. 

STATE APPROPRIATIONS FOR CORNELL 
UNIVERSITY 

The New York State Legislature, recently ad¬ 
journed, made appropriations for a number of im¬ 
portant expansions or new activities for the State 
Colleges and Experiment Stations at Cornell Univer¬ 
sity. Among the more significant of these was an ap¬ 
propriation of $510,000 to be used with an appropri¬ 
ation of $485,000 made by the legislature of the pre- 
cedfag year for the erection of a new building for 
the work in home economics; authorization to enter 
contracts for a new building for agricultural eco¬ 
nomics and rural social organization at a cost of 
$650,000, and an appropriation of $285,000 for a 
new horticultural research laboratory at the State 
Experiment Station nt Geneva. A grant of $400^000 
was made for the equipment of the plant science 
building now nearing completion, which will cost 
$1^000,000. In addition to these major items the 
regular budget of the College of Agriculture was in¬ 
creased by $82,020 and there were incorporated as 
permanent funds $51,050 of special grants made for 
animal husbandry developments the year preceding. 

The following special items were also appropriated: 
Construction of barns and facilities for animal hnfr- 
bandry, $100,000; purchase of additional land for 
animal husbandry purposes, $60,000; office and lab^ 
oratory building at Long Island Vegetable Beseardi 
Farm, $13,000; addition to tool shed for Long Island 
Vegetable Research Farm, $1,000; grading, walks, 
roads, etc., for plant science building, $16,000; in¬ 
vestigations for control of Oriental peach moth, apjde 
maggot, etc., by the State Experimmit Staton M 
Geneva, $37,000; for the survey of sgriculittral 
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fonreea of the etate $20,000; for investigation in the 
spraying and dusting of potatoes on Long Island, 
$10,500; for extension work in potato growing, 
$5,500; for investigation in grading and handling of 
vegetable crops, $5,800; for investigation in control 
of insects affecting muck soil crops, $6,010; for in¬ 
vestigation in control of insects affecting potatoes, 
$4,000; for an experiment to determine the optimum 
percentage of protein in a dairy ration, $5,900; for 
equipment and maintenance of The Western New 
York Egg Laying Contest, $30,000; for equipment 
and maintenance of The Central New York Egg Lay¬ 
ing Contest, $30,000; for additional state support of 
County Farm and Home Bureaus and Junior Exten¬ 
sion Work, $40,500. 

Another legislative enactment of outstanding im¬ 
portance to the State Collies at Cornell University 
was a bill admitting all of the staff and employees of 
these institutions to the privileges of the State Retire¬ 
ment System. Because of the generous character of 
this system, this provision is considered to be a dis¬ 
tinct benefit by members of the staff. 

THE UNIVERSITY OF MEXICO AND 
DR. HOLLAND 

Dr. W. J. Holland, on May 2,1930, completed the 
installation of a replica of the skeleton of Diplodocus 
carnegm donated by Mrs. Andrew Carnegie through 
the Carnegie Corporation of New York and the Car¬ 
negie Museum of Pittsburgh to the National Museum 
of Natural History in Mexico City. Dr. Holland had 
with him as his chief mechanical assistant Mr. Louis 
8. Coggeshall, of the section of paleontology in the 
Carnegie Museum. 

On the morning of May 2 a convocation of the trus¬ 
tees and faculty of the National University of Mexico 
was held in the Casa del Logo in Chapultepec Park, 
the rector of the university, Senor Dr. Ignacio Garcia 
Telles, presiding, supported by Professor Dr. Isaac 
Ochoterena, the director of the Natural History Mu¬ 
seum, and president of the Instituto de Biologia. The 
rector of the university at the commencement of the 
meeting announced that the University of Mexico by 
the action of its duly constituted authorities had made 
Dr. Holland ^Tiofessor Extraordinario de Biologia,” 
and handed Dr. Holland a diploma to that effect. The 
position is purely honorary and has only been cou- 
fazxed a few times upon distingoished men of science 
in Europe and Mexico. 

In response to the address of the rector Dr. Hol> 
Ignd said that he was acting as ^'the unofficial ambas¬ 
sador of one of the queens of American society, whose 
hnsband, the late Andrew Carnegie, had shown in 
mm than royal maimer bia desire for the establish- 
eordM and eweaiastiiigly paoifle relations be- 


m 

tween oil nations of the Western Hemisphere through 
his gift to the Pan American Union of a palatial home 
in Washington.” He dwelt upon the important part 
which men of science may take in promoting a good 
understanding among the nations. He said that,, 
'*whilo in the past men who bear arms by sea and land 
liad been relied upon to preserve peace, he hoped the 
day is not far off when men whose weapons are the^ 
microscope, the telescope, and the chemist's retort^ 
may prove their superiority to lethal weapons.” He 
concluded by expressing his deep interest in the scien¬ 
tific researches which are now being carried on in 
Mexico by men whose methods and spirit are thor¬ 
oughly abreast of modern times. 

HONORS CONFERRED BY THE FRANKLIN 
INSTITUTE 

At the Medal Day exercises of the Franklin Insti¬ 
tute, held on May 21 in the hall of the institute, the 
following honors were conferred: 

Honorary membership was bestowed upon Dr. M. E. 
Cooley, dean emeritus of engineering of the Umyorsity 
of Michigan, in recognition of inspiring guidance in 
engineering education, and of friendly reasonableness, 
enlightened judgment and fearless integrity in tlie prin¬ 
ciples of hie profession. Dean Cooley had been a pro¬ 
fessor of mechanical engineering since 1881 and dean of 
the College of Engineering, University of Michigan, since 
1904. 

Dr, Henry Lelfman, retired chemist, also received 
honorary membership, in recognition of valuable servicee 
to science in research, in teaching, as former port physi¬ 
cian of the City of Philadelphia and as a discriminating 
but good-tempered critic, 

A Certificate of Merit was presented to Mr. Heyman 
Bosenbexg, Parker-Ealon Corporation of New York City, 
in consideration of tho successful modification of screws, 
consisting of hardening the threads, thus permitting 
them to thread their own way when driven or turned into 
the material to be joined, and the invention whereby the 
diameter of the body at tho base of the thread is less 
than that of the cylindrical end. 

Sdward LongHtreth Medal —founded in 1890 by Ed¬ 
ward Longstreth, Philadelphia. 

Mr, Ervin George Bailey, president of the FuUer- 
Lehigh Company, Fullerton, Pennsylvania, in considera¬ 
tion of his invention and development of regulating and 
controlling devices and measuring and recording in¬ 
struments. 

Professor Charles Weyl, University of Pennsylvania, 
in eonsideration of the ingenious adaptation of mechan¬ 
ical aaid electrical principles to the operation of an X-ray 
apparatus which has proved useful in the diagnosis of 
certain diseases in their early stages of development. 

John Price WetheriU Medal —founded in 1925 by the 
family of tho late John Price WetherlU. 
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Mr* C. 8. OfarisxDan, formerly with the United Gaa Im- 
provoment Company and now retired, of West Cheater, 
Penneylvania, in consideration of his Ingenious and eco¬ 
nomical improveraents in tho apparatus for, and methods 
of, gas manufacture. 

Mr. W. N. Jennings, business photographer, Philadel¬ 
phia, in consideration of his pioneer work in the photo¬ 
graphy of flashes of lightning. 

Walton Clark Medal —founded in 1926 by the United 
Gas Improvement Company, in honor of Ur. Walton 
Clark, former chief engineer of that company and for 
many years president of the Franklin Institute. 

Mr. Henry L. Uoherty, president of the Cities Service 
Company, Now York City, in consideration of his out¬ 
standing and valuable work in the development of the 
manufactured gas industry. 

George R. Bender son Medal —^founded in 1924 by Mrs. 
Virginia P. C. Henderson, in memory of her husband, a 
consulting engineer in Philadelphia and a member of the 
Board of Managers of the Franklin Institute. 

Mr. George Hannauer and Mr. Edgar M. Wilcox, 
jointly, in consideration of the development of the Car 
Retarder System and contributions to railway engineer¬ 
ing. The work for which the medals are awarded was 
done jointly by these two gentlemen. Unhappily, Mr. 
George Hannauer died before tho award was cnmidetod. 
Mr. Wilcox, secretary of the Hannauer Car Retarder 
Company, of Gibson, Indiana, will be present to receive 
his medal in person, while the late Mr. Hannauer will be 
represented by his son. 

Louis Mdward Levy Medal —founded in J923 by the 
family of Louis E. Levy, of Philadelphia. Mr. Levy was 
a member of the institute's Committee on Science and 
Arts, and vice-president of the institute. He was an in¬ 
ventor and photoengraver. 

Professor Floyd K. Richtmyer, department of physics, 
Cornell University, because of the excellence of his paper 
which apimared in tho Journal of the Franklin Institute 
in September, 1929, entitled, **Some Secondary Phe¬ 
nomena in X-ray Spectra.'' 

Elliott Cresson Medal —founded in 1848 by Mr. Elliott 
Oresson, who was very much interested in tho work of the 
Franklin Institute. This award is very highly prized 
and is next to the Franklin Medal in importance. 

Mr. Norman Rotliwoll Gibson, vice-president and chief 
engineer of the Niagara Falls Power Company, in con¬ 
sideration of his originality in first adapting a well- 
known law of mechanics to the measurement of flowing 
water, his skill and ingenuity in developing apparatus 
for accurately recording the required data, the simplicity, 
accuracy and economy of his method, the wide scope of 
its application in measuring tho flow of liquids and its 
very general adaptation in commercial work. 

Mr. Irving Edwin Moultrop, chief engineer, the Edison 
lUuminating Company of Boston, in consideration of the 
engineering slrill displayed in tho design and construction 
of tho high-pressure installation of the Edgar Station, 


whereby a marked advance In the art of steam electric 
generation was accomplished and a reliable source of in'* 
formation for advance predication, not only of per¬ 
formance but of initial cost of such stations, was made 
available, and in which courage of high order was mani¬ 
fested. 

Franklin Medal —founded in 1914 by Samuel Insull, 
Esq.j of Chicago, to be awarded to those workers in 
physical science or technology, without regard to coun¬ 
try, whose efforts, in the opinion of the institute, acting 
through its Committee on Science and the Arts, have 
done most to advance a knowledge of physical science 
or its applications. 

Ur. John Frank Stevens, retired engineer, former chief 
engineer, the Panama Canal, in recognition of his unify¬ 
ing solutions of widely varying and difficult engineering 
X)roblemB mot in the planning of the great Panama Canal, 
of the marked power shown by him in the organization 
of the engineering forces which later built that canal 
and of his eminent success in the location, construction 
and administration of railroads in this country and in 
foreign lands. 

Sir William Bragg, director, the Royal Institution of 
Great Britain, London, in recognition of a life work in 
the study of X-rays and radioactivity, in the course of 
which he made fundamental contributions to that realm 
of physics, of his development of a method of determin¬ 
ing molecular and crystal structure by the reflectiou of 
X-rays and of his fruitful guidance of tho Uavy-Faraday 
Research Laboratory and the Royal Institution of Greit 
Britain. 

Immediately after the presentation of the medals, 
D . John Prank Stevens read a paper entitled, 
Momentous Hour at Panama,” in which he recounted 
gome hitherto unpublislicd happenings in the build* 
ing of the canal. Sir William H. Bragg delivered a 
paper on *^The Meaning of the Crystal,” a short nr* 
tide based upon his own researches of the meaning of 
the crystal in nature. On the evening of Medal Day, 
the Franklin Institute had as its guests of honor the 
medalists of the day at a dinner held at the Bellevue- 
Stratford. 

Following bis appearance in Philadelphia, and un¬ 
der the auspices of the Franklin Institute, Sir Wil¬ 
liam H. Bragg will deliver a series of three lectures, 
based upon his own important work and discoveries 
in the realm of physics. He will speak at Columbia 
University, Johns Hopkins and Princeton. He will 
also be the guest of honor at a colloquium to be 
held at the Bartol Research Foundation Laboratory 
of the institute. Sir William will also broadeaat 
over WCAU on the afternoon of Thursday, May 20. 
He plans to remain in this country for several weeks, 
Attending various scientific meetings. He will be ac¬ 
companied by his daughter. 
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SCIENTIFIC NOTES AND NEWS 


A liUKCHBON in honor of Dr. A. K. Kcnnelly, pro- 
fassor of oleotrioal engineering at Harvard University, 
was recently given at the Harvard Club of Boston 
to mark the completion of twenty-eight years of 
service to the university. Dr. Hennelly is retiring 
from active service at the end of the present academic 
year. A silver loving-cup, suitably inscribed, was 
presented to him by his colleagues in the Harvard 
Engineering School. Brief remarks were made by 
President A. Lawrence Ix)well and by Dr. Kennelly. 

Thb Willard Gibbs Medal of the Chicago section 
of the American Chemical Society will be presented 
to Dr. Irving Langmuir following a dinner to be given 
in the Palmer House, Chicago, on the evening of May 
23. Dr. Langmuir's address will be on “What are 
Atoms Like?—How do We ICnow?'' He will be fol¬ 
lowed by Dr. Karl T. Compton, of Princeton Uriiver- 
sity, president-elect of the Massachusetta Institute of 
Technology. Shorter addresses will be made by 
President Glenn Frank, of the University of Wis¬ 
consin; Dean R. E. Heilman, of Northwestern I-Di¬ 
versity ; Dr. Herman Bundesen, coroner of Cook 
County, Illinois, and Mr. Martin Insull, of the Mid¬ 
west Utilities Company. The medal will be presented 
to Dr. Langmuir by Professor Julius Stieglitz, of the 
University of Chicago. 

Dr. James G. Needham, professor of entomology 
at Cornell University, has been designated by the 
Pekiiig Society of Natural History as the first re¬ 
cipient of the King Senior Memorial Gold Medal in 
recognition of his contributions to the knowledge of 
the fauna and flora of China. 


Reiohenow, Hamburg. The award was made on March 
3, the twenty-fifth anniversary of the discovery of the 
micro-organism causing syphilis, by an international 
committee of jurors appointed by the Tropical Insti¬ 
tute in Hamburg. 

At a meeting of the Linnean Society of London 
on May 1 the president announced that the Linnean 
Gold Medal for 1930 had been awarded to Dr. James 
Peter Hill, F.R.S., professor of embryology. Univer¬ 
sity College, London, and would be presented at the 
anniversary meeting on May 24, On the same date 
the Trail Award and Medal wall be presented to Dr. 
Kathleen Bever Black buirn, of the botanical depart¬ 
ment of Armstrong College, Newcastle-on-Tyne. 

Ak honorary life fellowship of the Ross Institute 
was recently bestowed on Rui G. C. Chat ter jee 
Bahadur, Bengal, India, for his work in malaria 
control. 

Da. John D. Clark, professor of chemistry at the 
University of New Mexico, Albuquerque, has been 
elected president of the Southwestern Division of the 
American Association for the Advancement of Science. 

Dr. Walter A. Bastedo, of Now York, was elected 
president of the United States Pharmacopoeia at the 
recent decennial convention in Washington. Dr. H. 
A. B. Dunning, of Baltimore, was elected vice-presi¬ 
dent. Among those elected to the revision committee 
arc Dr. Reid Hunt, professor of pharmacology, and 
Dr. Henry Christian, professor of medicine, both of 
Harvard University, and Dr. C. W. Edmunds, of the 
University of Michigan. 


ViLLANOVA College will present its 1930 Mendel 
Medal, awarded annually for distinguished service in 
the advancement of science, to Albert Francis Zahm, 
chief of the division of aeronautics in the Library of 
Congress, Washington, D. C. 

Maevin R. Thompson, assistant pharmacologist of 
the Food and Drug Administration, U. S, Department 
of Agriculture, is the winner of the Ebert medal 
awarded by the American Pharmaceutical Association. 
The prize goes to the autkor who at the annual meet¬ 
ing of the association presents the paper “contributing 
most to the science of pharmacy.” Mr. Thompson, 
who is twenty-four years old, is the youngest man to 
receive this award. His subject was “The Pharma¬ 
cology of Ergot.” 

The Fritz Schaudinn Medal, in commemoration of 
the dieooverer of Spir^chaeta paUida, has been 
awarded for outstanding work in microbiology to 
Professors M. Hartmann, Berlin, F. d’Herelle, for¬ 
merly of Paris, and now at Yale University, and to E. 


De, Henry C. Chiustenben, Chicago, secretary of 
the National Association of Boards of Pharmacy since 
1914, was elected president of the American Pharma¬ 
ceutical Association at the recent Baltimore meeting. 
Other ofi^cers are: E. F. Kelly, of Baltimore, secre¬ 
tary; Walter D. Adams, of Forney, Texas, first vice- 
president; D, B. R. Johnson, of Norma, Okla., second 
vice-president; C. W. Holden, of Essex Fells, N. J., 
treasurer, and Drs. H. V. Arny, New York; T. J. 
Bradley, Boston, and W. B. Day, Chicago, members 
of the council. The convention next year will be held 
in August at Miami, Florida. 

J. B. Fairbairn has been appointed deputy min¬ 
ister of agriculture for Ontario. W. B. Roadhouse, 
who has been deputy minister since 1912, has resigned 
in order to accept the chairmanship of the Ontario 
Agricultural Development Board. 

Lieutenant-Colonel Fielding H. Garrison who 
has been in the United States Medical Service since 
1891 has taken up his work os head libranan of the 
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William H. Welch Medical Library, at the Johiia 
Hopkins University. 

Db. Thomas G. Thompson, professor of chemistiy 
at the University of Washington, was recently ap* 
pointed to the directorship of the new University 
of Washington Oceanographical Laboratories, Dr. 
Thompson's appointment is effective on October 1. 

Dh, F. L. Pickett, head of the department of bot¬ 
any at the State College of Washington, has been 
made dean of the graduate school. 

Dfi. Fred Grifitee, biologist in plant breeding at 
the Maine Agricultural Experiment Station, Orono, 
has been made assistant director of the station. Dr, 
Griffce will assist Director Warner J. Morse, who haa 
been granted a leave of absence because of illness. 

Professor A. J. Olkey has been appointed head 
of the department of horticulture at the University of 
Kentucky to succeed the late Professor C. W. 
Mathews. Professor Olney, who is a graduate of 
Michigan State College and the University of Chi¬ 
cago, will be in charge of the experimental work in 
fruit and vegetable growing at the three experiment 
stations and will head the teaching of horticulture in 
the College of Agriculture. 

Dr. Paul H. Stevenson, associate professor of 
anatomy at Peking Union Medical College, will teach 
in the University of California summer session from 
June 30 to August 9, in the department of anthro¬ 
pology. 

Dr. WiUiEM Van Royen, of the Netherlands 
Chamber of Commerce, New York City, has been ap¬ 
pointed instructor of geography in the University of 
Nebraska. 

Dr. Max M. Ellis, professor of physiology in the 
school of medicine of the University of Missouri, has 
been appointed regional director of investigation in 
the Bureau of Fisheries with the title Charge, 
Fishery Investigations, Interior Waters.” He will 
head a staff of biologists engaged with ecological, 
fishery and pollution studies in the rivers of the 
Mississippi River drainage, but will not sever com¬ 
pletely his connection with the university. Attention 
will be directed to perfecting the method of large- 
scale propagation of fresh-water mussels that has 
been developed from Dr. Ellis's experiments as a 
temporary investigator for the bureau since 1926. 

Dr. C. L. Huskins, research geneticist and cytolo- 
gist at the John Innes Horticultural Institution, Lon* 
don, England, is returning to Canada about Septem¬ 
ber 1, to take up his new duties as associate professor 
of botany at McGill University. 

Db, Albxandjok Wstmorb, assistant secretary of 


the Smithsonian Institution; Dr. Caaey Wood, hem- 
oraxy associate in ornithology of the U. 6. National 
Museum, and Harry S. Bwarth, inspector of foreign 
birds under the Geological Survey at San Francisoo, 
have been designated by the Department of State to 
represent the United States at the seventh Interna* 
tional Ornithological Congress, which will convene at 
Amsterdam from June 1 to 7, The sixth congress 
was held at Copenliagen in 1926, at which were pres¬ 
ent representatives from thirty-two countries. 

Dh. George K. Burqebs, director of the Bureau of 
Standards, delivered an address to the Sigma Xi Club 
of the University of Alabama on May 7. 

Db. Arthur D, Little, president of Arthur D. 
Little, Inc., addressed the spring meeting of the Amer¬ 
ican Iron and Steel Institute at New York on May 9, 
on '^The Contribution of Science to the Iron and Steel 
Industry.” 

Db. Lafayette B. Mendel, Sterling professor of 
physiological chemistry in Yale University, gave two 
illustrated lectures at Cornell University on May 8 
and 9, under the auspices of the Jacob H. Schiff 
Foundation. His subject was; “Some Relations of 
Diet to the Formation of Body Fat.” 

Profbssob F. K. Riohtmyeb, of Cornell Univer¬ 
sity, addressed two open meetings of the Gamma 
chapter of Sigma Pi Sigma, honorary phyisice fra¬ 
ternity, at the Pennsylvania State College, on May 6 
and 7« He also spoke to the combined physics and 
cl emistry seminars on the “X-Ray Satellites.” Dr. 
Riehtmyer was initiated as an honorary member of 
the fraternity during his visit. 

Db. Karl F. Herefeld, professor of physics in 
the Johns Hopkins University, will lecture at the 
Cooper Union in New York City on each Tuesday 
evening during the next college year. These lectures 
will constitute a survey of the field of modem physios 
and several evenings will be given to each of the 
following topics: Crystal structure, absorption and 
emission of light in the quantum theory, photodhem- 
istry, dielectric polarisation and the structure of 
molecules, atomic structure, band spectra and the 
structure of gas molecules. The lectures have been 
arranged by the departments of chemical engineeriiig 
and physics at the Cooper Union and will be open 
without payment of fees to those who have had the 
necessary mathematieal preparation. 

Pboivssor Robert Ghambbeb, of New York Uni¬ 
versity, has been invited by the Physiological Insti* 
tnte in Moscow to give a series of lectures and denuHOr 
strations in June on the micromanipulmUve teebnique 
and the physical properties of the living He 
for Swope on May 9. In wi^ give 4 
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pm with motion pictures at the Cell Physiological 
Congress in Amsterdam, which meets from August 4 
to 9. 

PttoressoB Robert H. Gault, of Northwestern 
UniverBity, is giving a lecture this summer in the fol¬ 
lowing foreign universities: Cambridge, Manchester, 
Edinburgh, Hamburg, Rostock, Halle (Nose and Ear 
Clinic) and Leipzig. His subject is **On the Effect of 
Dual (Tactual-Visual) Stimulation from Spoken 
Languages and an Analysis of the Effect.” 

The flrst course of Scott Lectures was given by 
Dr. Niels Bohr at the University of Cambridge on 
May 12, 14 and 16, on ”The Principles of Atomic 
Theory.” 

The twenty-fifth anniversary of the founding of 
the Harvey Society, New York, was celebrated on 
May 15, when Dr. Rufus I. Cole gave an address on 
”The Progress of Medicine during the Past Twenty- 
five Years, as Exemplified by the Harvey Lectures.” 
Followixig the lecture the *‘Harvey Film,” prepared 
by Sir Thomas Lewis and Dr. H. H. Dale, was ex¬ 
hibited. After the meeting there was a supper at the 
Hotel Plaza. Dr. G. Canby Robinson presided and 
there were speeches by Dr. John A. Hartwell, Dr. 
Graham Lusk, Dr. Harvey Cushing and Dr, William 
H. Welch. 

Nine additional chapters of Sigma Pi Sigma, na¬ 
tional honorary physios fraternity, are being installed 
this spring, bringing the roll up to nineteen chapters 
by the end of the college year. Dr. Marsh W. White, 
associate professor of physics at the Pennsylvania 
State College and the national secretary of the so¬ 
ciety, is conducting the installations. Chapters are 
being established at the University of Kentucky on 
May 16, the University of Oklahoma on May 17, Park 
College on May 19, William Jewell College on May 
20, Momingside College on May 21, the University of 
Colorado on May 22, the University of Washington 
on May 2$, Lake Forest College on May 31 and the 
College of Wooster on June 2. 

The apnring meeting of the Tennessee Academy of 
Setenoe for 1930 was held in Chattanooga, on April 
11 and 12. The meeting was well attended by mem¬ 
bers from Middle and East Tennessee, representatives 
of ^ht educational institutions from these sections 
of the state having papers on the program. Ten- 
neesee eaves were discussed Friday afternoon in a 
^*Cave Symposium,” and on Saturday afternoon Look¬ 
out Mountain Caverns and points of scenic and his¬ 
tone interest in the vidinity of Chattanooga were 
vjbftted. Two public leotnres were given Saturday 
wreidng: "Short Wave Length Radio Demonstration,” 
iff 0^* Sksk, of Vanderbilt UniversityY 


"Principles of Radio Broadcasting and Reception,” 
by C. E, Fountain, of George Peabody College for 
Teachers. The University of Chattanooga as host for 
the meeting provided halls and ample facilities for 
the sessions and generous entertainment during inter¬ 
vals. The academy was privileged to have as a guest 
Dr. W. J. Humphreys, of the U. S. Weather Bureau, 
who brought greetings from the American Associa¬ 
tion for the Advancement of Science and delivered on 
Friday evening an illustrated public lecture on “Beau¬ 
ties of the Sky—Halo, Rainbow, lightning and Every 
Kind of Cloud that Floats.” Dr. Francis G. Slack, 
associate professor of physics, Vanderbilt University, 
was elected vice-president, in place of Dr. David W. 
Cornelius, who became president on the death of Dr. 
F. B. Dresslar, on January 19. 

The Kentucky Academy of Science held its seven¬ 
teenth annual meeting at Centre College, Danville, on 
May 3. The president, Dr. Frank L. Rainey, deliv¬ 
ered an address on the teaching of science in colleges 
of liberal arts. Papers were read on many subjects. 
Dr. A. M. Reese, of West Virginia University, who 
represented the American Association for the Ad¬ 
vancement of Science, gave an illustrated lecture on 
“The Habits of the American Alligator,” The officers 
elected were: V. P. Payne, Transylvania College, 
president; Mrs. Clara Chaasell Cooper, Richmond 
State Normal School, vice-president; A. M. Peter, 
University of Kentucky, secretary; W. S. Anderson, 
University of Kentucky, treasurer; Austin R. Middle- 
ton, University of Louisville, representative in the 
council of the American Association for the Advance¬ 
ment of Science; W. R. Jillson, state geologist, P'rank- 
fort, member of the committee on publications. 
Centre College entertained the academy at luncheon. 

The fifteenth annual meeting of the South Dakota 
Academy of Science was held at Vermillion, South 
Dakota, on May 1 and 2. The first session was de¬ 
voted to papers by the members followed by the presi¬ 
dent’s address—“Incursions of the Cretaceous Sea.” 
On the evening of May 1 a complimentary smoker 
was given by the local committee at the club house of 
the Vermillion Golf Association. After the usual 
academy dinner on May 2 Dr. Raymond J. Pool, of 
the botany department of the University of Nebraska, 
spoke on "Wild Life on the High Peaks of the 
Rookies.” The following officers were elected for 
1930-31; V. A. Lowry, Eastern State Teachers Col¬ 
lege, president; B. B. Brackett, University of South 
D^ota, ^rst vice-president; J. H. Jensen, Northern 
State Teachers College of South Dakota, second vice- 
president, and A. L. Haines, University of South 
Dakota, secretary-treasurer. 

A voia that destroyed one of the main buildings 
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of Georgetown College, Georgetown, Kentucky, re¬ 
cently, swept the biological laboratories that were 
located on the second and third floors. Equipment to 
the value of ten thousand dollars was lost. Enough 
microscopes were saved to enable the department to 
begin work immediately in the college gymnasium 
and no laboratory periods were missed. The depart¬ 
ment will be housed temporarily in a new building 
that is being erected on the campus until plans for 
rebuilding can be completed. The departmental li¬ 
brary suffered the loss of flies of Science dating back 
nearly twenty-five years, many books, herbaria, col¬ 
lections of material and files of several scientific pub¬ 
lications. In sending this information Professor 
Robt. T. Hinton writes: *^Any gifts of duplicate 
copies of Science, The Scientific Monthly and va¬ 
rious biological publications would be greatly appre¬ 
ciated if institutions or individuals have them to 
spare.” 

The new building of the School of Pharmacy of 
the University of Maryland was dedicated on May 10 
during the meeting in Baltimore of the American 
Pharmaceutical Association. The ceremony was held 
at Old Westminster Church and most of the attend¬ 
ing pharmacists visited the tomb of Edgar Allan Poe 
in the historical churchyard. Dr. Edward Kremers, 
director of pharmacy at the University of Wisconsin, 
delivered an address. State and city officials also 
spoke. 

Professor George Grant MaoCurdy, of Yale Uni¬ 
versity, director of the American School of Prehis¬ 
toric Research, has received word from Dr. llackett, 
who with Mr. Theodore D. McCown is representing 
the school in the latter’s joint excavations with the 
British School of Archeology at Jerusalem, that dur¬ 


ing the first ten days of April no leas than 5,000 tools 
dating from the Aurignacian Epoch of the Old Stone 
Age were dug from a single cave of the group south 
of Haifa. Miss D. A. E. Garrod, of the British school, 
is in charge. The season’s excavations will terminate 
in time for Dr. Haokett and Mr. McCown to take part 
in the work of the tenth annual summer term of the 
American School of Prehistoric Research, which will 
open in Paris on July 1, under the direction of Pro¬ 
fessor MacCurdy. Assisting him in the field there 
will be three of his former students: J. T. Russell, 
Jr., U. S. National Museum; V. J. Fewkes, University 
of Pennsylvania, and Robert Ehrich, Harvard Uni¬ 
versity. 

An American Committee for International Wild 
Life Protection has been formed for the purpose of 
cooperating in every way with existing foreign gov¬ 
ernments and institutions working for wild life con¬ 
servation. This committee is made up of representa¬ 
tives of prominent American institutions and organi¬ 
zations interested in these matters, and particularly 
cooperating in thus work with the British Society for 
the Preservation of the Fauna of the Empire and the 
Office for International Nature Protection at Brussels. 
The following institutions have already been elected 
to the American Committee: Museum of Comparative 
Zoology—Dr. Thomas Barbour j Field Museum of 
Natural History—Mr. Stanley Field; Camp Fire Club 
—Mr. William B. Greeley; California—Major F. R. 
Burnham. Executive Committee: Dr. John C. Phil- 
li >8, chairman, for the Boone and Crockett Club; Mr. 
George D. Pratt, for the American Museum of Nat¬ 
ural History; Mr. Kermit Roosevelt, for the New 
York Zoological Society, and Mr. Harold J. Coolidge, 
Jr,, secretary, Museum of Comparative Zoology, Cam¬ 
bridge, Massachusetts. 


DISCUSSION 


THE TAU EFFECT—AN EXAMPLE OF PSY¬ 
CHOLOGICAL RELATIVITY 

If three spots on the back of the hand or arm are 
touched lightly with the point of a pencil in quick 
succession, two spatial intervals will be defined by 
the three stimulations. If one is asked to judge 
whether the second spatial interval is equal to, greater 
than or less than the first interval, it will be found 
that the observer’s report depends more upon the 
time interval between stimulations than upon the 
actual distances between places touched. The same 
has been found to hold true in vision, hearing and 
the estimation of the extent to which the hand or 
arm has been moved through space. Thus, if we 
simulate three spots on the skin so that the first 
distance Is 20 mm and the second 10 mm, but the time 


interval betweeb the second and third stimulations is 
twice as great as that between the first and second, 
then the distance between the second and third spots 
will be judged as nearly twice as great as the first. 
The conditions may be reversed to give the oppo¬ 
site effect; %,e., by making the second distance twice 
as long 05 the first, but the time interval much 
shorter, the judgment will be that the second dis¬ 
tance is very much smaller than the first. While 
this phenomenon has been reported before in the 
psychological literature, it has not been labeled in 
such a way as to give it the independent status it 
deserves. I therefore propose that it be called the 
Tau effect because it obeys definite laws, can be 
measured and is not due to ''imaginatiotit*^ 
tion,” ^^uggestion’^ or any other peculiarly mental- 
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ifltio medumism. It illustrates beautifully the de> 
pendenee of space on time in our estimations of 
visual^ tactile^ kinesthetic and auditory space. In 
order to produce the Tau effect may say, in gen- 
eral, vary the time interval in the opposite direction 
to the space interval and the latter will be distorted 
accordingly. So easy is it to demonstrate the Tau 
effect that it can be used as a parlor thck or game. 

It may be thought that we are here dealing with a 
lightly dispelled illusion or error in judgment in 
which the subject unwittingly is judging the time 
intervals instead of the spatial distance between the 
spots touched. Nothing could be farther from the 
truths for even when the subject knows what the 
effect consists in and is due to, if we vary our con¬ 
ditions by reversing the spatio-temporal relations, the 
subject will be wholly lost as to whether or not the 
spatial intervals are really equal or different and in 
what sense they differ. We have here, I believe, a 
bpna fide example of the interdependence of time 
and space. They ore so intimately related psycho¬ 
logically, as well as physically, that by varying them 
in opposite sense it is possible to demonstrate directly 
to an observer the distortions in space which relativ¬ 
ists have told us about. It is interesting to note that 
whereas it is doubtful if the physicist can ever hope 
to do more than make relativity an intelligible 
abstraction to the layman, the psychologist by this 
simple experiment can directly demonstrate what 
the interdependence of time and space means in 
direct experience. 

Several factors influencing the Tau effect which 
should be noted if one is to get it at its best are the 
following: (1) care should be taken to touch all 
the spots equally so that no one stands out more 
than another; (2) the greater (or less) the spatial 
distance between the second and third stimuli as 
compared with the flrst and second, the less (or 
greater) must the time interval be between the 
latter as compared with the former, if the effect is 
to appear; (3) the optimal effect is limited by the 
actual spatio-temporal intervals used: we have 
found that distances as great as 80 mm on the back 
of the arm and times as long as 1 second may be 
used. There is practically no lower time limit, 
although the second temporal interval should not 
bear a greater ratio to the flrst than 3 or 4 to 1. 

A fuller, quantitative account will appear in one 
of the psychological journals. 

HaBBT HlEIiSOK 
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ON THE AGE OF THE NEW ALBANY SHALE 

Ik an interesting article on ^Petrified Wood in the 
New Albany Shale,” published in Soiskos for De¬ 


cember IB, 1820, Chester A. Arnold described an oc¬ 
currence of fossil wood in the upper part of tlie New 
Albany shale in Scott County, Indiana, which ho re¬ 
ferred to the genus Callizylon. The oonoluding para¬ 
graph of his contribution is as follows: 

Although the wood is widely scattered, it appears to 
occur mostly near the top of the New Albany formation. 
While formerly considered as belonging to the upper 
Devonian and of the same age as the Gonosee shale of 
New York, the New Albany shale is now viewed by some 
competent authorities as being, at least in part, of lower 
Mississippian age. This would place the Indiana wood 
in the Mississippian, and thus extend the range of Cal- 
lixylon from the Devonian up into the Carboniferous. 
However, there is no rocord of its occurrence an^ higher 
than this basal member. 

It seems to the present writer that Mr. Arnold is 
not justified in his conclusion quoted above. The 
New Albany shale as it occurs in the type locality in 
the vicinity of New Albany, Indiana, is a definite 
formation. Other black shales present in eastern 
Ohio, Kentucky and Tennessee, east of the Cincinnati 
anticline, were until a few years ago thought to be 
the equivalent of the New Albany shale at New Al¬ 
bany, Indiana. In recent years a pait of the black 
shale in eastern Ohio, Kentucky and Tennessee has 
been shown to be of early Mississippian age. How¬ 
ever, this does not prove that any part of the New 
Albany shale at New Albany, Indiana, is younger 
than the Upper Devonian, but rather that such part 
of the black shale of eastern Ohio and Kentucky as is 
now known to be of early Mississippian age is 
younger than any part of the typical New Albany 
shale at New Albany, Indiana. So far as known to 
the present writer, no one has ever shown that any 
part of the New Albany shale, as it is developed in 
the type locality near New Albany or farther north 
in Indiana or south in Kentucky, west of the Cin¬ 
cinnati anticline, is younger than upper Devonian age. 
Therefore, it seems that the more logical conclusion 
to be drawn from the occurrence of Callixylon in the 
upper part of the Now Albany shale in Scott County, 
Indiana, would be that this shale is of upper Devonian 
age, because the genus of fossil wood that occurs in it 
has never been found in strata younger than the De¬ 
vonian. 

T. E. Savaqh; 

Ukivkesitt or Illinois 

FIREFLIES FLASHING IN UNISON 

SiCVEnAL times in recent years correspondents of 
Sqiskob have directed attention to the synchronous 
flashing of a swarm of fireflies or other insects, as 
at page 132 in the mue for January 31, 1030. 
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A theoxy to explain this behavior of the insebts is 
as follows. Doubtless each individual insect has a 
normal tendency to flash at approximately equal in¬ 
tervals, these intervals being nearly the same for 
many diiferent individuals of tlie swarm. Suppose 
that in each insect there is an equipment that func¬ 
tions thus: when the normal time to flash is nearly 
attained, incident light on the insect hastens the occur¬ 
rence of the event. In other words, if one of the 
insects is almost ready to flash and sees other inscots 
flash, then it flashes sooner than otherwise. On the 
foregoing hypothesis, it follows that there may be a 
tendency for the insects to fall in step and flash 
synchronously. 

Everybody knows the flashing electric glow lamps 
for advertising and for warning signals. Some of 
these of longer period (five or ten seconds) have 
apparatus in which a condition (like the heat expan¬ 
sion of a core by an electric heating coil) builds up 
with time until it causes a flash which wipes out that 
condition, which then begins and builds up anew, and 
so on. Let us have a number of such lamps on a 
bench with their periods nearly, but not exactly, the 
same. Suppose that with each lamp there is a respec¬ 
tive photoelectric cell connected to intensify the said 
condition (as by increasing the electric current in the 
heating coil) when light falls on the cell. First, 
screen the lamps from each other; there will be no 
sustained synchronism. Next, remove the screen; 
with suitable adjustment of the apparatus, the lamps 
will fall in step and flash in synchronism. 

Consider two flashing lamps (or insects) A and B 
of periods slightly different, A having the shorter 
period. Eventually there will come a time when B*8 
normal flash will be promptly after A's flash. There¬ 
after, were it not for the photoelectric cell (or in the 
case of the insect, the special equipment assumed by 
the present theory), B would flash later and later 
compared with A. But because of the cell (or equip¬ 
ment), B is accelerated each time enough to keep it 
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in with A. Further development of the ptin- 
eiple here involved eould be reached by extending tbe 
discussion to oases of three or more units. 

An individual flashing firefly should be oonflned 
and its approximate period ascertained by observa¬ 
tion, then a light should be flashed in its preoence at 
a period slightly less; would the firefly fall into stepT 
Various intensities and kinds of light should be tried. 

Carl A. Richmond 

Ttnqsboso, Massaohusktts 

PRESSURE IN A FLUID 

W. H. PiBbEMEiER proposes in the issue of Soiencm 
for April 25 that the concept of pressure potential be 
introduced, in the treatment of hydrodynamics. It 
seems to me that he has misconceived the nature of 
pressure. He states that according to the defining 
equation, p =: F* A, pressure is a vector quantity. 
This is not the case. In the equation F is a vector 
normal to the surface, and A is a vector in the same 
direction. The quotient is a scalar quantity, p is 
therefore a scalar. Inasmuch as we have already the 
potential function represented by the product of pres¬ 
sure and the specific volume of the fluid, it seems un¬ 
necessary to introduce another potential function so 
closel^^ related to tlie one already in use. 

H. H. Mabvhst 

University or Nebraska 

LAWS OF ORBITAL MOTION 

Recent correspondence has directed my attention 
tr a law of planetary distances given in Science for 
April 6, 1929, by Professor Caswell, who states that 
80 far as he is aware the relation has not hitherto 
been reported. 

As a matter of fact, the law was enunciated by me 
ten years ago, in The Observatory^ No. 646, Novem¬ 
ber, 1919, and was shown to apply not only to the 
Sun and planets but also to systems of satellites. 

A. P. DurpON 

OftBENBANK, OaESTON, 

Hebtfordshibi, Enoland 


SPECIAL CORRESPONDENCE 


BARRO COLORADO ISLAND BIOLOGICAL 
STATION 

Dr. Thomas Barbour, chairman of the executive 
committee of the Barro Colorado Island Biological 
Station in the Panama Canal Zone, has submitted to 
the division of biology and agriculture of the Na¬ 
tional Research Council the sixth annual report of 
the station, covering the period from March 1, 1928, 
to February 28,1929. 

Dr. Barbour reports that the following institutions 
have continued their annual $300 table subscriptions; 


American Museum of Natural History, Harvard Uni¬ 
versity, Missouri Botanical Garden, Bmithaonian In¬ 
stitution, Johns Hopkins University and the Univei^ 
sity of Michigan. He is also glad to be able to an¬ 
nounce that the Carnegie Institution and the Field 
Museum of Natural History have joined the institu¬ 
tions that help support the station through table sub¬ 
scriptions. There should be more. 

The total expenses for the year were $6»0S2«80, and 
the total income received was $6469.46. This totsi 
was made up by taUe subscriptions, pexuotusil deiia^ 
tioxis (anumg which Dr. Barbour's aoeount for two 
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tldrds of the sum) taxi subeistenoe fees from soien- 
ti5c workers. 

The station is (j^ven the advantage of various con- 
cessions made by the government officials of the Pan¬ 
ama Canal Zone and several steamship and railway 
companies, which greatly lessen the traveling and 
other personal expenses of investigators. Particulars 
Concerning transportation from the United States t<» 
the Canal Zone and expenses while at the station can 
be had by aj^plicatiou to Dr. Thomas Barbour, Mu- 
semn of Comparative Zoology, Cambridge, Massacliu- 
sette. Those planning to work at the station should 
state approximately when they expect to sail and 
from which port. In some cases return transporta¬ 
tion can be arranged with the steamship company 
before leaving the United States. Passports are not 
required in the Canal Zone. 

The governor of the Panama Canal issues to visit¬ 
ing scientists a complimentary annual card pass on 
the Panama Railroad and also a card authorizing pur¬ 
chases in the Panama Canal commissaries. The gov¬ 
ernor has also generously extended to the working 
scientists of the station and to their families the same 
rates at the Gorgas Hospital that apply to families of 
employes of the Panama Canal, These rates are ex¬ 
tremely reasonable and tiie hospital facilities are ex¬ 
cellent in every way. Dr, Barbour’s report especially 
acknowledges the continued cooperation of govern¬ 
ment officials in every department. Without this con¬ 
stant willingness on the part of these officials to sup¬ 
port the station, its maintenance would be far more 
difficult. 

Much has been done during the year in the way of 
extending trails and of making repairs and additions 


to Uie buiMing and material equipment of the station. 
The old dock has been replaced by a new one. The 
guest house has been given more ventilation and light. 
All the buildings have been repainted. Several inter¬ 
esting long-time experiments on termite resistance of 
various kinds of wood are under way. 

Dr. Barbour has prepared a list of papers pub¬ 
lished since the opening of the station, presenting the 
results of work done at the station by visiting inves¬ 
tigators. This list includes 118 titles. Consi)icuouB 
among these publications is the recent book of Dr. 
Frank M. Chapman entitled “My Tropical Air 
Castle.” This is a charming and authentically in¬ 
forming book of Barro Colorado Island natural his¬ 
tory. 

During the post year sixteen investigators have 
worked at the station for varying lengths of time, and 
about one hundred other persons visited the island. 

More financial help is needed by the station for ma¬ 
terial equipment of one kind and another, and for 
work to be done on trails and in connection with the 
buddings of the station. A few thousand dollars 
more available each year to the station would enable 
great improvements to be made in it, and afford 
greatly improved opportunities for the investigators. 
The cooperation of universities and biological or¬ 
ganisations by table subscriptions is the simplest and 
most desirable way to effect the needed aid. In the 
meantime, thanks to the generosity of Dr. Barbour 
and others, the station offers a unique opportunity to 
those who would work in the American tropics. 

Vernon Keux)go, 
Permanent Secretary 

National Reseakoh Council 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN ELECTRICAL RECORDING MANOMETER 

It is frequently desirable when studying pressure 
ehanges in the circulatory and respiratory systems to 
be able to photograph simultaneously these pressure 
ehanges together with other variables on the same 
atrip of film. Previous set-ups for this purpose 
demand a rather cumbersome optical system which is 
partioalarly disadvantageous because it interferes 
with the recording of other phenomena on the same 
film. The recording manometer here described pos¬ 
sesses the advantages that it can be easily and cheaply 
constructed from available laboratory materials, is 
simple and can be used in conjunction with a molti- 
wdt oscillograph, the other elements Of which can 
be utiluied tot time lines and other desired records. 

The oonstants os given ore of course applicable 


only when used with oscillograph units similar to 
those employed here, but slight modifications in re¬ 
sistances would adapt it to any oscillograph or fairly 
high speed galvanometer. 

The parts required consist of; 

a. aa ordinary blood’pressure mercury manometer 
0 . 900 ohm variable resistor 
0 . li to 6 volts in dry cells 
d. oscillograph or galvanometer 
/, connection to resistance wire 
ff. glass tubing support for resistance wire 
resistance wire No. SO nichrome 

The resistance wire is fastened to a length of drawn 
out glass tubing by means of small sealing-wax 
bridges. The tubing should be as small as possible 
and still be firm enough to keep the resistance wire 
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fairly taut. A free airway must be provided through 
the cork in the manometer by means of y-shaped 
grooves out into the cork. The setting of the variable 
resistor will be dependent upon the resistance of the 



oscillograph unit, the voltage employed and the sen¬ 
sitivity desired. With a Weatinghouse supersensitive 
oscillograph unit, the deflection at 22 inches optical 
distance corresponded roughly to the fluctuations of 
the mercury when the resistance was set at 100 ohms 
and the battery potential was li volts. All the in¬ 
ternal parts of the manometer should bo kept 
scrupulously clean to avoid uneven flow of the mer¬ 
cury and consequent errors in the records. 

The same arrangement also should be of value as a 
myograph for recording muscular contractions by 
connecting the muscle to a tambour and the tambour 
to the manometer. 

Richard H. Fitoh 
Arthur L, Tatum 

Department or Pharmaooloqt, 

Univkrsitt or Wisconsin 

PLANT JUICE CLARIFICATION FOR NI¬ 
TRATE NITROGEN DETERMINATIONS 

-The introduction of the small laboratory hydraulic 
press has stimulated scientiflo investigation concern¬ 
ing the chemical composition of plant juices. Phos¬ 
phorus and potassium may be determined to a fair 
degree of accuracy, but the determination of nitro¬ 
gen existing in the juice as nitrate presents dif&cul- 
ties that are almost insurmountable because of the 
organic matter present. In plant juices the nitrates 
are usually determined by the colorimetric phenol- 
disulphonic acid method on account of its rapidity 


and ease of manipulatiozi. In order to obtain reli* 
able results a clear solution of the juice is absolutely 
essential. Many clarifying agents have been used, 
such as copper sulphate, iron hydroxide, aluminum 
hydroxide, calcium carbonate and a host of other sub¬ 
stances. These reagents have not always been satis¬ 
factory because of brown tints which are developed 
when the evaporated portion is compared with a 
standard nitrate solution. Using the expressed juice 
from the corn plant the following method has given 
clear extracts and clear tints when matched with a 
standard in a colorimeter. The method as developed 
in this laboratory is as follows. 

Measure out 10 cc of the corn juice into a small 
evaporating dish. Add sufficient silver sulphate to 
precipitate any chlorides that may be present. 
Evaporate the solution containing the silver sulphate 
to dryness on a water bath. Cool and rub up the 
residue using cold water. Transfer to a 200-oo 
graduated flask, make up to mark and Alter ofl 100 
cc of the solution. Transfer the solution to a Nessler 
tube 3 cm in diameter and 20 cm in length fltted with 
a 2-holo rubber stopper carrying a tube reaching to 
the bottom of the liquid and a shorter one just pass¬ 
ing through the stopper. Add 2 grams of G. Elf 
carbon black and mix thoroughly. Attach the shorter 
tube to a suction pump and aspirate for four hours 
at the rate of 30 bubbles per minute. Filter through 
two dry 11 cm S. and S. flltcr-papers and take 10 
cc of the clear filtrate for the determination of nitro- 
f jn as nitrate. Evaporate to dryness and add 2 cc of 
the phenoldisulphonic acid reagent and allow to 
stand for 10 minutes on a beaker filled with cold 
water. This keeps the dish cold while the reaction 
is taking place. Add 20 cc water and allow the 
residue to dissolve slowly. Cool thoroughly and de¬ 
velop the yeUow color with 1 to 1 ammonium hy¬ 
droxide solution and make to a volume of 100 oe. 
Compare with a standard nitrate solution in a 
Duboscq or other standard colorimeter usix^ a stand¬ 
ard potassium nitrate solution containing 0.1 milli¬ 
gram of nitrogen to each 100 oc of water. 

By evaporating and drying the juice at the temper¬ 
ature of boiling water and taking up with cold water 
a solution is obtained which is easily olarified by oor^ 
bon black, and the clarification appears to be intensi¬ 
fied by passing a slow current of air through the 
solution which keeps the carbon black eontinualiy 
moving. This method of clarification has been tried 
on com juice with success, and further studies as to 
its perfection and application to other plant juices 
are now under way. 

£[. B[« BEiXiL 

Tiboinu AaRioui/ruBAL 
ExrauxcENT Station 
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SPECIAL ARTICLES 


THE ISOLATION OP NITROSOMONAS AND 
NITROBACTER BY THE SINGLE CELL 
TECHNIQUE! 

SiKCE the classical work of Winogradsky in the 
late eighties, numerous attempts have been made to 
isolate the nitrifying organisms, but with few excep¬ 
tions these have failed, and his work in its entirety 
has never been repeated. He used a modification of 
the plate method of Koch, and after overcoming 
many difficulties reported the isolation of both groups. 
The failures in isolation of these organisms have been 
due largely to the use of the plate method, a method 
which is not satisfactory for slowly growing organ¬ 
isms which do not readily form colonies. 

These specialized organisms are usually cultivated 
in highly selective media and the cultures are called 
enrichments. For example, the only energy source in 
the medium for the study of the Nitroaomonas group 
is an ammonium salt and for the Nitrobacter group, 
sodium nitrite. Theoretically the bacteria which are 
unable to utilize these sources of energy should die 
out and those which arc able to utilize the energy 
should increase in numbers. In a general way this is 
what happens, but it is not the whole story. If it 
were it would be an easy matter to make a few trans¬ 
fers followed by dilutions and in this way secure a 
pure culture of the desired form. In practice, how¬ 
ever, all the dilution experiments have failed to yield 
pure cultures. As noted above, Winogradsky re¬ 
ported successful results by the use of the plate 
method and a few others have also reported isola¬ 
tions, but the vast majority have failed. This is due 
to the fact that most of the colonies which form on 
the plates contain other organisms which do not 
oxidize the ammonium salt or the nitrite. Further¬ 
more, these colonies are microscopic and hard to 
study or to use for isolations. The criterion of 
purity (the failure to grow when inoculated into 
nutrient broth) is not satisfactory. 

In the spring of 1928 the author began some studies 
on nitrifying organisms using the plate method. The 
results were not satisfactory. When the work was 
resumed in the following November, it was thought 
worth while to try the isolation of the organisms by 
picking single colls from the enrichment cultures. 
The first trials Were very discouraging; it was slow 
and tedious to isolate organisms from the cultures 
having insoluble carbonates present which is the case 
in NUroaomonas cultures. Of the first 365 cells iso¬ 
lated only thirty-four grew and none of them was 

1 This work was made possible by the National Re¬ 
search Oonncil and carried out In the laboratories of 
agricultural bacteriolo^, University of Wisconsin. The 
author is indebted to Dr. E, B. Fred for helpful engges- 
iloDs and criiioisme during the course of the work. 


found to oxidize the ammonium salt. This work 
shows, however, that non-oxidizing forma not only 
persist in the enrichments but that it is possible for 
them to develop from single cells in a mineral solu¬ 
tion. It was clear that the enrichments must be im¬ 
proved, t.e., the proportion of nitrifiers to other 
forms increased, if the method was to be successful. 
If some chemical could be found which is not toxic 
to the nitrifiers and which at the same time would 
materially retard the growth of other soil forms in 
the cultures, a satisfactory enrichment for isolations 
would be secured. Some of the dyes were tried 
for this purpose on the Nitroaomonas group but they 
wore found to be more toxic to the nitrifier than to the 
contaminating forms in the cultures. Other chemioala 
were tried but without success. Finally copper car¬ 
bonate when used with an equal amount of calcium 
carbonate was found to reduce the numbers of organ¬ 
isms which develop on a nutrient agar plate (nitrifiers 
do not develop on this medium) while it did not stop 
the oxidation. From enrichments prepared with this 
compound only some twenty cells were picked before 
a culture was secured which would oxidize the am¬ 
monium salt as rapidly os the enrichment from which 
it was isolated. 

Fifty-six cells were isolated from the first pure 
culture, and of these two developed and oxidized the 
ammonium salt as rapidly as the mother culture. 

In the case of the Nitrobacter group (those which 
oxidize the nitrites to nitrates) it was found recently 
by Prouty“ that they could tolerate certain dyes. 
This treatment ought to reduce the numbers of con¬ 
taminating forms in the caltures but there are as yet 
insufficient data on the subject. Enrichments were 
prepared in the usual way, that is, by transferring to 
fresh sterile medium when all the nitrites had dis¬ 
appeared from the cultures. After the fourth trans¬ 
fer since starting with soil, the cultures were exposed 
to a 1 per cent, solution of rosanaline hydrochloride 
for ten minutes, inoculated into fresh sterile medium 
and set aside for ten to fifteen days. From such a 
culture 101 cells were picked, of which fifteen grew 
and thirteen oxidized the nitrites as rapidly as the 
enrichment from which they had been isolated. Here 
it should be noted that two cells developed in the 
mineral solution which would not oxidize the nitrite. 
This is further evidence that non-oxidizing forms 
readily develop in the cultures. An average of 
twenty-two cells were isolated per day, but this does 
not include the time required for making media and 
preparing the apparatus for isolations. 

* Chss. C. Prouty, * * The Use of Dyes In the Isolation 
of^Nitrite-oxldisiiig Organism," fioil gci., 28: 125-186, 
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Reisolatious by picking cells from one of the pore 
cultures were made. Twenty cells were isolated and 
ten of them grew and oxidized the nitrites. If the 
percentage of cells which grow is the same in the 
isolations from crude cultures as from pure cultures 
it would indicate that only 30 per cent, of tlio cells 
in the enrichments were nitrite-oxidizers. The results 
are very satisfactory since it reciuired only a few days 
to secure these cultures. 

From this brief discussion it is seen that it is i>os- 
sihle to secure pure cultures directly from enrich¬ 
ments by isolating single organisms; and when all the 
factors are considered, this method is more satisfac¬ 
tory for the nit riders than the plate method which 
does not usually yield pure cultures and which re¬ 
quires a great deal of time for carrying out. 

Details of the method used and descriptions of the 
organisms isolated will soon be published. 

D. H. Nelson, 

National Research Fellow in the 
Biological Sciences 
UNiVEasiTY or Wisconsin 

THE BORON CONTENT OF ORANGES 

In connection with a study of the relation between 
the boron content of irrigation water and a certain 
type of injury to citrus and walnut trees in southern 
California, it has been observed that these plants 
take up substantial quantities of boron which is de¬ 
posited in the leaves. This fact has made it possible 
diagnose cases of boron injury. Boron occurs as a 
natural constituent of practically all irrigation waters 
in southern California. In most of these waters the 
content of elemental boron ranges from .15 to .3 
parts per million, while in those supplies that have 
caused trouble the boron content may range up to 
2.5 parts per milhon. Orange trees irrigated with 
low-boron water have in their mature leaves from 50 
to 150 parts per million of boron, based on the dry 
weight of the leaves. Those irrigated with high-boron 
water may show from 600 to 1,000 parts per million 
of boron to the dry weight of the leaves. 

A very few analyses of fruits and of twigs or 
chlorophyll-bearing branches, chiefly of lemons, have 
indicated that most of the boron taken up by these 
trees is deposited in the leaves, but it has seemed 
worth while to ascertain whether or not there are 
appreciable differences in the boron content of the 
fruits produced by trees having pronounced differ¬ 
ences in the boron content of their leaves. For this 
purpose a number of analyses have been made of 
fruits of navel orange trees grawn under different 
conditions with respect to the boron content of the 
irrigation water and known to have very different 
proportions of boron in the leaves. In view of the 
fact that the skin of the orange is green when the 


£mit is young, it seemed deeirable to make sepaimte 
analyses of the akin and the pulp. 

The fruits to be analyzed were pideed from the 
trees in the early part of March, 1929, when they 
were fully mature. At the same time samples of 
mature leaves were picked from the same trees. The 
boron content of the irrigation water used in each 
grove had been determined previously by analyzing 
a series of samples taken at different times. In pre¬ 
paring the fruits for analysis the skins were removed 
and the pulp was dried in the presence of sodium and 
calcium hydroxides to prevent the loss of any boron 
by volatilization. The peel was dried without treat¬ 
ment. When the fruit material was thoroughly dry 
it was ground to a fine meal and the boron content 
was determined by the Chapin method, as modified 
and developed by Wilcox in the Limoneira Labora¬ 
tory. The leaves were analyzed by tlie sairie method. 

The essential results of these analyses are given in 
the accompanying table. Samples 1 and 2 were 

Tn® Bokon Content or Ireigation Water and or th* 
liEAVKS AND FrUIT OF NAVKL ORANQKB IRRI¬ 
GATED WITH THE Water 



No. 1 

No. 2 

No. 3 

No. 4 

Irrigation water, boron, 
parts per million. 

.20 

.35 

1.26 

2A5 

Leaves, boron, parts per 
million . 

35 

90 

516 

854 


Ave. wt. per fruit, 
grams: 


Pulp. 

133.2 

96.6 

119.3 

141.7 

Peel .-. 

61.9 

44.0 

69.6 

61.8 

Ave. dry wt. per fruit, 
grams; 

Pulp . 

17.0 

13.6 

13.6 

15.8 

Peel .... 

14.6 

12.0 

16.0 

12J5 

Boron content, parts 
per million: 

Dry pulp. 

10 

11 

22 

38 

Dry peel . 

21 

22 

40 

44 

Boron content per fruit, 
mgs: 

Pulp. 

0.17 

0.15 

0,80 

0.58 

Peel ... 

0.31 

0.26 

0.60 

0.85 

Whole fruit . 

0.4S 

0.41 

0.90 

1.18 

As boric acid, per fruit, 
mgs; 

Pulp. 

0.97 

0.86 

1,71 

8.31 

P-M*l 

1.77 

1.48 

3.43 

8.14 


Whole fruH . 

2.74 

2.34 

S.14 

5.45 


obtained from the vicinity of Biveraide, Califortii% 
where the boron content of the irrigation water is 
low« Samples 3 and 4 were obtained in the Santa 
Clara Valli^ where aome of the irrigatiem waters 
4 high boron content. 1%e boron of 
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icrigAtion water ia givexi in the table in parts per 
miUiotii while for the leaves and fruits the boron is 
reported in parts per million of the dry weight of 
the xnaterial, and also it is expressed in terms o£ 
milligrams of boron in each fruit and as the equiva¬ 
lent of boric acid in the individual fruit 

and in the peel and piilp of the individual fruit. 

These results show that there is a direct relatioTt 
between the boron content of the irrigation water and 
that of the leaves, and that the same relationship 


holds with respect to the fruit, both for the peel and 
pulp. 

The proportion of boron to dry weight is much 
lower in the fruit than in the leaves and the differ¬ 
ences are much less. But it seems clear that not all 
the boron taken up by the orange tree from the soil 
solution is deposited in the leaves. 

Caul S. Scofikld 
L, V. Wilcox 

Bukxau or Plant Industey 


THE NATIONAL ACADEMY OF SCIENCES. II 


The hand epectrum of oeone in the visible and photo- 
fftaphic infra red: Olives R. Wult (introduced by C. G. 
Abbot), Photographs of the spectrum of osone ha?o 
been taken over the range 10,000 A to 4,000 A, using a 
3S-meter absorption path and osone-oxygen mixtures of 
low ozone concentration at one atmosphere pressure. Tho 
visible bands exhibit regularities but are diffuse and 
show no tendency to form heads. In tho infra-red a new 
series of weak bands has been found. 

Significance of recent cosmic ray experiments: B. A. 
Millikan and 1. 8. Bowen. The experiments reviewed 
are (1) those of Millikan on the influence of nuclear 
mass on the absorption coefficients of cosmic rays; (2) 
those of Millikan, Bowen and Chao on tho absorption 
coefficient of monochromatic Th rays; (3) those of 
Begoner and of Millikan and Cameron on the absorption 
coefficient of cosmic rays at great depths in water; (4) 
those of Millikan and Cameron on tho absorption 
coefficients of cosmic rays at great altitudos, and (5) 
those of Bothe and Kolhorster on the absorption coeffi¬ 
cients of the beta rays accompanying cosmic rays. There 
have been but three possible ways suggested for account¬ 
ing for the foregouig results. The enormous energies 
demanded by them are obtained (1) from cosmic elec- 
trlcfd fields, (2) from the annihilation of matter, (3) 
from the building up of the heavy elements out of the 
light The requirements of each of those theories are 
discussed and experiments suggested to decide between 
them. 

Prediction of trans-Neptunian planets from the per¬ 
turbations of Uranus: E. W. Brown. The prediction of 
the place of a trans-Keptunian planet by Perclval Lowell 
is shown to be duo mainly to a mathematical relation 
which depends on the number of years during which the 
planet Uranus has been observed. This fact is brought 
out by a now analysis of the work of Lowell published 
in IP15. It is shown that this relation has the effect of 
giving a prediction of the place of an unknown planet 
irhether the planet bos any real existence or not If the 
kaxne methods had been used with the additional observa¬ 
tions of Uranus which have been made since Lowell com- 
|deted his work, the predicted place In the sky would 
have been changed by eome twenty^flve or thirty degrees, 
ih the dlstorbatice of motion of one 

by another, the fwtronomer has to use a measuring 


rod, the ehape, size and position of which can bo changed 
to fit the observations. The reason for this is that he 
does not know tho exact shape, size or position of the 
orbit of the disturbed planet until he has obtained them 
from the observations. If the planet has been observed 
for a long time, the discovery of a new body which alters 
its motion will affect tho measuring rod very little. But 
if the period of observation covers less than two revolu¬ 
tions of the planet round the sun, it may alter it con¬ 
siderably. Uranus had been continuously observed up 
to the time Lowell completed his work for about 130 
years. In this interval it made only one and a half 
revolutions round the sun. Consequently, the measuring 
rod could be so adjusted that the apparent effect of on 
exterior planet during that time is very small, although 
the planet may be quite large. A small planet will pro¬ 
duce little effect in any case. Thus small deviations of 
Uranus during that time may mean tho existence of an 
exterior planet or no such planet at all. If we assume 
that a large planet exists it is shown, without any fur¬ 
ther use of the observations, that it will bo predicted as 
nearest to or furthest away from Uranus in the middle 
of tlie interval, that is, about 1848. The same assump¬ 
tion gives a prediction tliat the planet will be nearest to 
or farthest away from the sun near tho same date. These 
are almost exactly the dates found by Lowell and they 
give the chief factors in the predicted place. The result 
would be the same, however small the mass. Hence, it 
gives no Indication as to whether tho planet exists. The 
rest of Lowell’s prediction depends on a few unreliable 
observations which were found in astronomical records 
made before it was known that Uranus was a planet and 
not a star. We already know that tho planet is too small 
to satisfy these early observations, whether they are good 
or bad. It follows that the discovery of a now planet 
near the predicted position must be regarded as acci¬ 
dental, or perhaps as the first of others to be found 
beyond the orbit of Neptune. Although it seems impos¬ 
sible to give Lowell the credit of having predicted a new 
planet, his work undoubtedly stimulated a search for one. 
The value of a scientific hypothesis ia not to be judged 
by its truth but by the impulse which it gives to the 
search for truth. 

Kots an the preceding paper: B. Bboitweb (intro- 
dueed by Bmeet W. Brown). 
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Belaiive valw of phyMographic and paleontologio tfK- 
toTia in Pleistocene oorrelationa: Feank Lkveeett. The 
physiographic criteria embrace certain persistent and 
practically uniform conditions, such as rainfall, stream 
gradient and character of formation, which produce a 
given result in the modification of a land surface in a 
given time. Thus each glacial formation of the several 
which are present in glaciated districts shows a degree 
of erosion and weathering consistent with its age. So 
also do the Pleistocene marine terraces of the Atlantic 
and Gulf coastal plains. It is evident to a person who 
has studied both the glaxual and the marine terraces Ahat 
the Pensacola marine terrace which has a shore line in 
Plorida at about 33 to 35 foot is no older than the late 
Wisconsin drift, but the higher marine terraces, Tsaia 
Apopka and Newberry, are evidently of greater age 
than the Wisconsin drift. Turning now to the paleonto- 
logic criteria, it appears that the remains of many species 
of extinct vertebrates are foimd on the Pensacola terrace, 
some of them in close association with remains of man. 
Prom studios elsewhere it bad been inferred that certain 
species had become extinct as early as Middle Pleistocene 
time. On this basis the terrace would be given a much 
greater age than is consistent with its freshness of con^ 
tour, and the human remains if contemporary with those 
of the extinct animals would be given very great an¬ 
tiquity. This naturally raises the question of the value 
of paleontologic criteria in comparison with physio¬ 
graphic criteria. It is evident that the extinction of a 
species of either animal or plant life is due to factors of 
uncertain and varying character, which can not bo pre¬ 
dicted and which do not of necessity have time limita¬ 
tions. A given species may suffer extinction in one dis¬ 
trict long before it does in some other district in which 
conditions are more favorable for its continuation. The 
physiographic criteria may thus be made a basis for 
correlations where paleontologic evidence is of conflicting 
character. The physiographic criteria can be depended 
upon, however, only as a measure of ago of relatively 
young formations. In older formations than the Pleisto¬ 
cene the paleontologic criteria are likely to be preferable 
to the physiographic. Neither set of criteria has the 
definiteness in determination of the age of an old for¬ 
mation that is possible in the determination of the age 
of a Pleistocene formation. 

Some new fossils from the Middle Cambrian Burgess 
shale of British Columbia: RuuOLr Rubdemann, The 
Middle Cambrian Burgess shale of British Columbia af¬ 
forded, some twenty years ago, to Dr. C. D. Walcott the 
richest and most varied Cambrian fossil association yet 
discovered. It consists of seaweeds, sponges, cystids, 
holotburians, medusae, annelids, crustaceans and mero- 
stomes. The material is preserved In a fine-grained shale 
to the finest details, as the intestinal canal and the he¬ 
patic caeca of the crustaceans, ^and its continued study 
is expected to throw a flood of light on the phylogeny of 
various classes of invertebrates. A hitherto unstudied 
portion of this collection, considered as probably consist¬ 


ing of graptolites, was turned over to the writer and fur¬ 
nished some most interesting additions to the Burgess 
shale flora and fauna. A fossil similar to the graptolite 
Dictyonema proved a seaweed with a reticulate syetem 
of strengthening riba of the thallus, which alone remain 
on maceration. Another fossil is a hydiozoan, belonging 
to the Hydroid Coelenterata, with distinct thecae. A 
small, black, leaf-like fossil was found to be a cystid of 
such primitive structure that it may be near the roots 
of the phylum of echinoderms. A fossil looking like a 
well-known branching graptolite is instead a crustacean 
witli enormously developed many-branched swimming 
limbs, that in appearance is an overgrown nauplius of the 
present crustaceans, tberoby indicating its ancestral char¬ 
acter. Finally the fossil Marrella that was considered a 
bixarre crustacean with two pairs of gigantic horn-like 
appendages of the carapace was recognized as a freshly 
moulted trilobite neolenus. Its dorsal tests are still 
so thin that the delicate structure of the underside of the 
body is visible. These finds indicate that treasures are 
still buried in the ancient Burgess shale. 

Bearing of Tiianoihere researches on the principles of 
mechanical evolution (to bo printed in Science) : Hbnet 
Faikeieli) Osboen. 

The third dimension in Yellowstone Park (illustrated): 
Aetiiur L. Day. 

lron‘hacteria in sUicified bog-iron deposits of Cambro- 
Ordovician age: David White. Specimens of siHcifled 
limonite from the Jonesboro formation, of Oambro- 
Ordovieian age, in Virginia, are found, when examined 
by means of thin sections under the microscope, to be 
petrified bog ore deposits in which several kinds of bac- 
t jria and algae are present in rather remarkable preser¬ 
vation. Among the plants, which appear golden yellow 
in the section, are forms closely resembling bog-iron de¬ 
positing bacteria of the present day, such as Siderooapsa 
and Crenothrix, together with a representative of a low 
order of algae. The petrographic character of the de¬ 
posit, which presents some notable crystallogrc^hic {oa* 
tures, has been described by Dr. M. I. Goldman. 

The peptide linkage in proteins: Wilder D. BANOEOrr. 
The simplest way in which two amino-acids con condense 
gives the group —CONH—, which is known as the pep¬ 
tide linkage. Kmil Fischer assumed that this was the 
most important linkage in the proteins and did an im¬ 
mense amount of work in synthosiring polypeptides. We 
have found that a solid containing the peptide linkage will 
apparently always odd hydrogen chloride gas stoichio- 
metrically to form the group —CONH(HCl)—. We have 
also found that hydrogen chloride gas is not taken up 
stoichiometrically by any of the nitrogens in stein, from 
which it appears to follow that there are no peptide 
linkages In zein. If there are no peptide linkages in 
zein, it becomes an interesting question as to what per¬ 
centage of peptide linkages there may be in other pro¬ 
teins such as edestin and glladin. The first question to 
tackle is, of course, what the nitrogen linkages are in aeln. 
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Ths struoture of some eodims and oaloium tHumino- 
eiUcatee: X^ntts Pauliko (introduced by A. A, Noyes). 
With the use of the set of structural principles recently 
developedi the structures of the minerals xiatrolite^ 
Na^AlgSifOie. 2 H, 0 ^ the scapolites (of which the end 
members are marialite, Na^AlaSUO^Gl, and ineionita, 
Ca«Al«SUOM(BOt, 00 |)), and davynite-cancTinite^ (Na, 
Oa) 4 Al«SitOia(CO|, 80^, 01), have been determined. In 
each case the crystals consist of a framework of AIO 4 
and SiO^ tetrahedra joined by the sharing of oxygen ions 
at tetrahedron corners. Within the framework there are 
cavities which are occupied by sodium or calcium ions, 
largr, negative ions and water molecules or other groups, 
whicA can be removed or replaced by other ions or mole* 
culea without destroying the framework. The structures 
account for the characteristic phenomena of base ex- 
cliange and of dehydration and rehydration (of aeolitos) 
sho^vn by the substances. 

Synthesis of d-mannoketoheptose: C. S. Hudson and 
EdKA M. MOKTOOUEaY. 

Isolation of four forms of d-mannoheptose: 0. S. Hud¬ 
son and Edna M. Montoomeky. 

Interaction of nitrogen trichloride and nitric oxide at 
- ; further evidence for the formation of nitrogen 

dichloride and of mono-oxygen-dinitrogen'dichloride: 
William Albert Noyes. In a paper published two 
years ago it was shown that at - 80^ two mols of nitric 
oxide react with one mol of nitrogen trichloride, giving 
one mol of nitrosyl chloride, one of nitrous oxido and 
one atom of chlorine. This was explained by assuming 
that the primary reaction gives nitrosyl chloride and 
nitrogen dichloride and that the latter immediately com¬ 
bines with nitric oxide to give mono-oxygen-di-nitrogtsn- 
dichloride, ON—NCI,. The reaction has now been car¬ 
ried out at -150°, the boiling-point of nitric oxide. At 
this temperature, three mols of nitric oxide react with the 
trichloride, giving two mols of nitrosyl chloride, one of 
nitrous oxido and one atom of chlorine. The simplest 
explanation of this result seems to be that the mono- 
oxygon-di-nltrogen-dichioride is sufficiently stable at 
-160° to permit a third mol of nitric oxide to take from 
it one atom of chlorine. Either at that temperature or 
on warming up, the mono-ozygen-di-nltrogen-monochlorido 
decomposes to nitrons oxide and chlorine. 

Diasooamphene from bomylamine and from nco- 
homylamine: William Albert Noyes and Ulrich 
Heobavm. Forster and others have shown that two 
bomyl amines are formed by the reduction of camphor 
oxime, normal bomyl amine and neo-bornylamine. These 
are optical isomers, because of the asymmetry of the 
carbon atom to which the amino group is attached. 
From these amines the two urothanos and their nitroso 
derivatives have been prepared. By the action of sodium 
methylate on the nitroso derivatives of the urethanes, at 
a low temperature, the corresponding diaeo compounds 
have been made. These compounds are even more un¬ 


stable than the diazo compounds prepared by Kendall 
and Noyes. Their specific rotation and rotary dispersion 
were determined, approximately, however. They have a 
high rotation and an extraordinary rotary dispersion, 
with a maximum in the green, similar to those obtained 
by Kendall for tbe diazo compounds from the amino- 
camphonanic acids. It has not been possible to show a 
difference in the specific rotations of the two compounds, 
probably because of the difficulty of exact measurements 
with such unstable, colored compounds. Mr. Ray, of 
Grinnell, has, however, shown that the two diazo com¬ 
pounds prepared by Kendall give different decomposi¬ 
tion products, demonstrating that the carbon atom com¬ 
bined with the diazo group is asymmetric. 

The efect of low temperatures on the sensitivity of 
radiometers: Sinclair Smith (introduced by George E. 
Hale). The sensitivity of a radiometer at the tempera¬ 
ture of liquid air was compared with that of the same 
radiometer at room temperature. Curves were derived 
for both temperatures which show the change in sensi¬ 
tivity with pressure for the same radiometer in hydrogen, 
helium and air. In these gases, at the lower temj)erature 
the maximum sensitivity is increased and shifted towards 
lower pressures. The form of the pressure-sensitivity 
curve remains unchanged. 

The crystal clock: W. A. Marribon (introduced by 
P. B. Jewett). A quartz crystal may be used as the 
rate controlling element in an accurate clock. Prom the 
standpoint of stability, crystalline quartz has some in¬ 
herent advantages over all other materials for this use, 
A clock system based on a short period vibration such as 
is obtained from a quartz crystal oscillator has many 
advantages over conventional systems for making time 
comparisons. These include means for intercomparing 
separate systems, means for measuring short time inter¬ 
vals accurately and means for producing time signals 
electrically os accurately as the absolute time can be 
determined. The dial setting and the rate of a crystal 
clock may be changed by continuous adjustments with¬ 
out in any other way affecting the time-keeping qualities 
of the system. The rate of the crystal is not affected by 
magnetic fields or changes in g, and to only a small ex¬ 
tent by earth vibrations. Clocks may be operated at 
different rates from the same rate controlling element. 
In particular a mean solar clock and a sidereal clock can 
be operated from a single crystal and rated so that the 
error in the ratio of the rates is loss than one second in 
a century. Accurate mean solar and sidereal seconds 
timing pulses may be obtained electrically from the 
respective mechanisms. 

Analysis of the growth curve of man: Franz Boas. 
Our knowledge of growth is based essentially upon mea¬ 
surements of groups of children of varying ages^ The 
following observations are based on the study of indi¬ 
vidual growth curves. The acceleration of rate of growth 
of boys during adolescence occurs at varying times, be¬ 
tween eleven and seventeen years. Boys who show the 
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most rapid rate of growth at an early time pasa through 
the whole derelopmental period with greateat rapldi^^ 
They have a higher rate of growth at this period than 
any other groupi and their total increase during a period 
beginning three years before and ending three years 
after the period of most rapid growth is greatest. The 
material available at the present time does not show 
any appreciable influence of the difference in period of 
most rapid growth upon the average stature of the 
adults. Even those who have their maximum rate of 
growth at the same time vary in the extent of the growth 
period; among some it closes soon after the period of 
maximum rate of growth; among others it extends over 
several years. It is probably due to this fact that 
the variability of stature of slowly maturing groups of 
boys is greatest. The increase of variability, which is 
characteristic of growing boys taken en masse, disappears 
for the group whoso maximum rate of growth is between 
thirteen and fourteen years. For all the others the in¬ 
crease of variability is much reduced. The data avail* 
able at the present time also suggest that adults who 
have developed slowly are more variable than adults 
who have developed rapidly. This may be an expression 
of a more intensive Influence of environmental conditions 
favoring or Inhibiting growth. 

An archeological research and its ramifications: A. V. 
KiDDxa and 8. G. MoeUiEV (introduced by John C. Mer* 
riam). In order to interpret in terms of history the 
archeological data emanating from investigations by 
(lamegio Institution of Washington in the Maya field, 
it is necessary to call upon botanists, soologists, geolo* 
gists and meteorologiats for information regarding en¬ 
vironmental factors, and upon medical men and physical 
anthropologists for information as to biological aspects 
of man. Cooperations have been established with work¬ 
ers in certain of the above sciences and enlistment of aid 
from others is contemplated. Work accomplished to date 
reveals problems of special interest to Individual sciences 
and of general significance to larger groups. The inter¬ 
relation of the studies is considered, and it is pointed 
out that coordinated effort not only is necessary for 
solving the complex questions of human history but also 
serves as a practical method of forming contacts be¬ 
tween diverse branches of natural science. 

Concentration of remnants of Indian tribes in norths 
western California: C. Haet Mkkriaic. Probably no 
part of the United States is so little known from the 
standpoint of its aboriginal inhabitants as a small area 
in the mountains of northwestern California—an area 
restricted to the drainage basins of the Salmon and 
New Bivers with adjacent parts of the main Trinity and 
its South Fork. Within a radius of forty miles from 
Hoopa Valley there were in whole or in part the home 
lands of nineteen tribes of Indians, representing eight 
linguistic stocks. It is doubtful if in any other part 
of the world there are in so small an area so many tribes 
speaking different languages. Most of these tribes ars 
fairly well known, but during the mining days of the 
fifties end early sixties several of timm were praetloaily 


exterminated by the onrush of gold seekers and the 
troops eiUled in to help. Indeed, so eomplete was the 
destruction that In the case of four of the tribes the few 
aurviyors succeeded so well in remaining hidden from In¬ 
quisitive eyes that not even the names of the tribes were 
ascertained by anthropologists. 

A remarkable case of word borrowing among 
fomia Indians: 0. Hast MutmAH. Work among the 
Shoshonean tribes on both sides of the Kevada-Cali- 
fornia boundary south of the latitude of Mono Lake 
has brought to light a surprising if not unique case of 
the borrowing of words, particularly the names of ani¬ 
mals. These names as used by the Monache of Owens 
Valley, on the east side of the Sierra, disagree almost 
wholly with the names used by their relatives only a 
short distance farther north—the **Northern Piute" 
bauds of Mono, Walker and Pyramid Lakes. Further 
study has shown that the un-Shoshonean names of the 
Owens Valley Monache are in current use among the 
several derivative Monache tribes on the west side of 
the Sierra. Those names, that differ from those of the 
"Northern Piute," agree essentially with those of an un¬ 
related stock, namely, the Yokut, of San Joaquin Valley. 
In other words, a series of tribes of Shoshonean stock 
have sot aside the animal names in common use among 
their near relatives and have replaced them by the names 
used by several tribes of a widely different Unguistie 
stock—the Yokut. Bo far as I am aVvare, no parallel ts 
known. 

The theory of specific shills in musical training: 0, H 
Sbashoks. The theory that success in musickl perform¬ 
ance, either vocal or instrumental, is conditioned upon 
the tsarly mastery of a few fundamental skills was ad- 
/anced. Methods of developing these skills by instru¬ 
mental aids in intensive training were illustrated and the 
instruments needed for such training were shown. Among 
these wore the rhythm meter, the tone dynamometer, the 
tonoseope, the projectoscope and the piano camera, all 
instruments designed and built in the psychological lab¬ 
oratory of the University of Iowa, 
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THE MEANING OF THE CRYSTAL" 

By Sir WILLIAM HENRY BRAGG 

DIEECTOE or THE EOYAL INSTITUTION OE GEKAT BRITAIN 


In the time which is allotted to me I should like to 
explain, i£ my audience will allow, the scope of the 
work in which, with my son and others, I have been 
recently engaged. I must first beg to remind you of 
certain facts. The elements of construction of the 
universe are the atoms, of ninety-two different kinds. 
The first constructive step is the assembling of the 
atoms into molecules. A molecule is a company of 
atoms in an association, which has some permanence 
great or small. The number of kinds of molecules is 
enormous. The water molecules consist of two atoms 
of hydrogen and one of oxygen. The molecule of or¬ 
dinary salt contains one atom of chlorine and one of 
sodium; the molecule of an organic substance is gen¬ 
erally more complicated, as, for example, that of 
naphthalene, which contains ten atoms of carbon and 
eight of hydrogen. If the atoms are likened to the 

A Medal Bay address, delivered at the Franklin Insti¬ 
tute, Philadelphia, Pa., on May 21. 


letters of the alphabet, the molecules must be com¬ 
pared to words. 

The next step in nature’s architecture is the linking 
of molecules to form solid substances, such os the sub¬ 
jects which we see around us and ourselves. The 
properties of all substances depend upon the way the 
molecules are put together, just os a house, or its in¬ 
terior, has a oharacter and a usefulness, which depend 
upon its design, or just os the meaning of a sentence 
depends on the words it contains and on the way they 
are arranged. 

This second step is not always made: the hindrance 
to its accomplishment is heat. Heat is a mode of mo¬ 
tion. When, for example, the molecules of water are 
set in very rapid motion by imparting sufficient heat 
to them, the forces that would make them combine are 
overcome; the molecules exist as independent individ¬ 
uals and we have water vapor or steam. With less 
heat and less motion the molecules are always in part- 
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nership, but always changing partners, and we have 
water. Stiil leas beat, and the molecules become per¬ 
manently attached to each other in unchanging posi¬ 
tions, and thus ice is formed. Some molecules feel 
heat more than others, so that at ordinary tempera¬ 
tures some substances are solid, some liquid, and some 
are gases. 

It is the great aim of scientific research to connect 
the properties of a substance with the design of its 
construction. Gases have the simplest design, and the 
laws of gases are fairly well understood. Liquids 
come next, and we know something of their laws also. 
In particular we have learned much of what happens 
when liquids of different kinds are mixed together; 
we have watched when molecules pull each other to 
pieces and make molecules of new patterns out of the 
old. This is the province of science which we call 
chemistry. The enormous advances in pure and ap¬ 
plied science, for which chemistry is responsible, show 
how great are the results of research even in this lim¬ 
ited field. 

But when we come to solids we have to admit that 
we know very little indeed of the way in which their 
properties depend on their composition. The fact is 
that their properties depend on the arrangement of 
the molecules; these now have definite positions, and 
the pattern of the arrangement is all important. 
There was very little of this in liquids and none at all 
in gases. To make headway we must therefore learn 
the laws of arrangement. Until recently this has not 
been possible, and we have been unable to enter a field 
of research which may well turn out to be the richest 
of all fields. But the X-rays have now opened the 
door for us; let me briefly explain how. 

I must first say a few words about the capacities of 
our eyes. It is a strange fact that the eyes of men 
can see only a minute fraction of the things and the 
happenings that surround them. The light which 
brings us our knowledge—daylight, artificial light or 
lamplight—is narrowly limited in quality, and on that 
account tells us only a small part of the whole tale. 
We are accustomed to recognize differences in quality. 
We speak of red, green, blue and indeed of an infinite 
variety of shades. The student of physios estimates 
their differences by reference to the standard of wave¬ 
lengths, the waves referred to having their being in a 
hypothetical medium called the ether. He is not quite 
sure, in these days, of the amount of reality which 
should be assigned to these waves, but that is of far 
less importance than it sounds. The ether and its 
wave-length furnish for us a most useful language in 
which to express our thought and measurement. It 
then appears that the length of the ether waves may 
lie anywhere between very wide limits. In vision we 
use a minute section of that range. If we had never 
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foupd any other means of detecting ether waves ex* 
cept our eyes, we might never have known the limits 
to our knowledge. But now, as I may remind you, we 
use very long invisible waves for transmission by 
radio, and, quite frecjuently, short invisible rays for 
the purposes of photography. 

Now the quality or wave-length of the light deter¬ 
mines what we can see by its meaiiB. Small details can 
be made out by short waves, and become less distinct 
if the light is of longer wave-length. Even within the 
narrow range of vision this difference can be observed. 
In certain microscopes used by biologists only light of 
extremely small wave-length is employed, the smallest 
that can be brought to bear upon the photographic 
plate, or the human retina, and in this way the power 
of the microscope is extended. On the other hand, it 
is curious to observe what a difficulty there is in pick¬ 
ing up details in a red light, although the wave-length 
is only twice that of the shortest visible blue. 

This strange limitation surely prompts our inquiry 
as to the reason, if one can l>e given. It is a fact that 
waves shorter than the visible cannot penetrate the 
miles of the atmosphere, so that even if our eyes could 
see them they would have no use for their powers. 
If our eyes responded to waves much longer than the 
normal we should certainly miss much detail that we 
value. Again it is a fact, of an entirely different 
bearing, that the perception of light depends on a 
curious process in which electrons are shifted out of 
their usual positions in the atoms of the retina. Now 
the .shifting cannot be accomplished if the wave- 
.ength of the light is more than about a thousand 
times longer than the diameter of the atom. As atoms 
of all sorts have sizes which do not differ widely 
among themselves, a certain limit is set to the light 
which the eye, as constituted, can detect. The waves 
must not exceed a certain length. Since the eyes of 
all creatures are made and act in much the same way, 
that which is light to one is light to all. Sir John 
Lubbock thought that ants could see blue light better 
than red, and I have seen it stated that certain insects 
do not appreciate light that has come through ydlow 
glass. Whether these are actual facts or not, it is cer¬ 
tain that the range of vision is very small. I do not 
know that any of these considerations answer the 
question, whyf Mathematicians tell us that a ray oif 
light, the emblem of directness, in continuing its way 
through space will in time return to where it began, 
and if we seek to distinguish between cause and effaet, 
we are apt, proceeding step by step, to be in mudb the 
same case and to find that the last effect is also the 
first cause. 

The consequence of the limitation is a corresponds 
ing restriction of the visible world. We an 
uneottseions of all but a fraction of our 
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We heve tried to extend our powers. We luive first 
mede use of the simple lens, then of the microsoope, 
trTing by these means to give to our eyes the more ex¬ 
tended use of the light waves that can be seen. But 
to this effort there is a limit. When the optician has 
done his wonderful best, and when the shortest light 
waves are used, there is necessarily a halt; and at one 
time it seemed that the halt must be a permanent stop. 
But what new worlds, or rather new comprehensions 
of the old world, have been opened up by these means 
alone I We are so accustomed now to the new vision 
that we have forgotten how strange it must have been 
to the early UBers of its powers. When Hooke wrote 
his “Micrographia’' in the zniddle of the seventeenth 
century he was in a mood of amar^ement at what the 
newly invented microscope told him. Section after 
section of this fascinating book describes the wonder¬ 
ful and hitherto invisible details of common objects— 
a hair, a piece of silk, a needle point and so forth. 
No doubt there were those who thought that these in¬ 
cursions into a new world of knowledge were unjus¬ 
tifiable, and what the eye could not see naturally was 
not worth seeing, and was not intended to be seen. 
We have learned that these minute things and hap¬ 
penings affect deeply and immediately our health and 
happiness and our ability to use the resources of 
nature. And every improvement in the use of ordi¬ 
nary light by the microscope has added to our realiza¬ 
tion of the infinite and the unity of nature. 

But as I have said, where we have made use of 
ordinary light, we come to a dead stop in this direc¬ 
tion. It is here that X-rays, being what they are, fur¬ 
nish US unexpectedly and magnificently with a new 
range of vision. Consisting of ether waves, in the 
same sense that light so consists, but being some ten 
thousand times shorter, they can take note of details 
which are far finer than light can show us. It is very 
important to realize that minuteness does not mean in¬ 
significance or want of relation to ourselves. The 
world which they can portray is as full of richness 
and variety, movement and interest as that which we 
see normally. It is true that our eyes see none of it, 
and BO it is not associated with the ideas of beauty in 
form and colors. We cannot thoughtlessly take plea¬ 
sure in it, as we may in the other. We must grasp 
what the X-rays tell us by means of delicate and oom- 
pUcated scientific methods, and our admiration and 
interest are of the mind only. 

Wtlkt sort of things do we now peroeivef We see, 
if I me^ use the word in a broad sense, that arrange- 
ihent of atoms and molecules in the solid body, of 
wbieh we have been eo eager to obtain knowledge. 
We stand in front of nature’s artKhitecture and ex- 
her use of the dements in her eonstruetion. 

1 intist speah of a very important matter. 


We should still be unsuccessful did we not avail our¬ 
selves of one of nature’s most remaricable charucteris- 
tics, one which we have not indeed fully appreciated 
until now. It is her extraordinary tendency to regu¬ 
larity and order. If it were not for this uniformity^ 
even the new rays could not help us. The effect of a 
single atom upon X-rays is far too small to detect 
The effect is there, as it would not be with visible light, 
but it is insuMcient in quality. But nature arranges 
her atoms in regular order in millions of millions, and 
the combined effect is big enough to affect our instru¬ 
ments. It is just as when the wind turns over all the 
leaves of the poplar tree at the same moment and the 
whole tree appears silvery gray, and so we learn what 
we could not have observed from the behavior of a 
single leaf. A more exact analogy is found in certain 
colorations of nature, in the hues of butterflies, for 
example, where a regular assemblage of fine scales 
makes for color, though each scale is too minute to 
be visible. 

We see, for example, the atoms of carbon in the dia¬ 
mond and their perfect alignment according to a sim¬ 
ple plan which gives every atom four other atoms as 
neighbors equally and regularly spaced about the first. 
We begin to understand how the design gives the dia¬ 
mond its unique hardness. We see the carbon atoms 
rearranging themselves according to a new plan to 
make the soft and slippery graphite. We see the 
atoms of oxygen, which far exceed all others in num¬ 
ber, drawn up in regular order like a pile of shot to 
form the structure of most of the earth, and held to- 
getlier by atoms of silicon, magnesium, aluminum and 
so forth. The beautiful forms of the crystals of snow 
and ice are observed to be derived from the under¬ 
lying and particular arrangement of the oxygen and 
hydrogen atoms. We begin to understand the details 
of construction of those long chains of certain atoms 
which are of such tremendous importance in the con¬ 
struction of living organisms. It is not to be forgot¬ 
ten that chemical investigation has long made us 
aware of their existence, but now we see, 1 think it is 
fair to gay, what hitherto we have only inferred. We 
get a first rough idea of the actual forms of those 
curious hexagonal rings of carbon (the benzene ring) 
which are also of first importance to living things, 
and in other structures are the basis of dyes and many 
other great classes of compounds. It is indeed the 
whole range of nature’s first compiling of atoms and 
molecules to form ourselves and the tilings about us 
that now opens to our view. Our untrained eyes do 
not yet interpret all, even a small fraction of what 
they see. But as results accumulate and workers grow 
in number and power, so at the same time our inter- 
prelatioh becomes more accurate and effective. There 
is infinite opportuziity for research, flx^ of all in 
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deecription of what the X-ray reveals, just as Hooke 
disolosed what the microseope told him, and then the 
greater and even wider enterprise of connecting the 


Btraetnre of bodies with the properties which they 
possess. You will understand the fascination of this 
new field of research. 


A MOMENTOUS HOUR AT PANAMA' 

By Dr. JOHN FRANK STEVENS 

roUMEE OHIKF ENOINSKB, THE PANAMA CANAL 


There has been published from time to time such a 
mass of information about the Panama Candl, a 
project which aroused much controversy a quarter of 
a century ago, that any reference to it after the 
lapse of years may seem to be quite superfluous; but 
aa is often the case in human affairs, liistory does not 
always record events which have had a profound in¬ 
fluence for good or evil upon the solution of the 
problems involved. The history of the planning and 
construction of the Panama Canal is no exception to 
such general rule. 

The Condition of affairs on the istlimus during a 
part of the year 1905 can truly be described as des¬ 
perate; by many well-wishers even it was regarded as 
hopeless. When the speaker arrived there in July of 
that year, he found not even the skeleton of a general 
organization. Supreme authority was vested in no 
one. The Sanitary Department was the only one 
having the semblance of a proper organization, and 
it was doing a limited amount of work under what 
would probably have proved a fatal handicap had it 
continued. The usual tropical diseases were prev¬ 
alent, and that scourge of the white race, yellow 
fever, was taking its deadly toll daily. While the 
situation was in some degree psychologic, the danger 
was great, enough so that unless the disease was 
promptly checked and thereafter held under con¬ 
trol, the success of the great enterprise would be 
jeopardized. 

The tragic story of the Frejich attempt to build a 
canal there was in many mouths, and predictions were 
freely made that the history of the Americans on the 
isthmus would be a repetition of the De Lcsseps 
failure. Under the then existing conditions it would 
not have been possible to hold the small force of 
clerical and skilled white labor which had been col¬ 
lected, much less to induce thousands of other whites 
to enter the service. Especially so in view of the pos- 
eimistic attitude which some of the American press 
had taken, and the exaggerated accounts which they 
were publishing as to living and health conditions on 
the isthmus, some influential members openly advo¬ 
cating that the whole undertaking should be aban¬ 
doned as affording no hope of a snooessful outcome. 

1 Medal Day address, delivered at the PrankUa Insti¬ 
tute, Philadelphia, Pa., on May 21. 


At that time few of the general public knew any¬ 
thing of the so-called mosquito theory of the trans¬ 
mission of yellow fever, and they mostly regarded it 
as purely theoretical. Not so with the medical scien¬ 
tists who had sifbcessfully demonstrated it in Cuba, 
and of those scientists was Colonel William C. Gorgas, 
of the Medical Corps of the Army, who was the head 
of the Sanitary Department on the isthmus. He was 
working intelligently with a small but efficient staff, 
but with an utter lack of cooperation on the part of 
his immediate superiors. He was one of the first 
officials that I met there, and from him I gained my 
real insight into the famous theory. 

Of Colonel (later General) Gorgas, his work and 
supreme service to mankind, it is unnecessary to speak 
here. His memory is so deeply cherished' and his 
fame is so secure that no words of mine can add to 
either. Best of all, he was a kindly, sincere man, the 
highest type of gentleman, and I am proud to have 
known him, not only officially, but also as a warm 
friend. 

The then chairman of the Isthmian Canal Commis¬ 
sion accompanied me on my first visit to the isthmus, 
remaining there but five days, as the situation did not 
appeal to him. At that time Colonel Qorgos was re¬ 
porting to the governor of the Canal Zone. Neither 
the governor nor the chairman had the least faith in 
the efficacy of the mosquito theory—at least they so 
emphatically advised me at once, and their actions 
confirmed their words. 

Quoting from a brochure of General Gorgas's life 
and activities, Avritten by the president of the Amer¬ 
ican College of Surgeons: 

Finally, in Juno, 1905, the govomor and chief engineer 
[my predecessor], members of the executive committee of 
the commission, united in a recommendation to the Secre¬ 
tary of War that the Chief Sanitary Officer (OoloBiel 
Gorgas) and those who believed with him in the mosquito 
theory should be relieved, and men witii more practical 
views bo appointed in their stead. They stated that the 
sanitary authorities had visionary ideas with regard to 
the cause of yellow fever, and no practical methods 
even of carrying them into effect. 

The President declared his faith in the theory miA 
directed that every possible support and ajuistanoe be 
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extended to the ganitary offieiala. Personally, 1 have 
no knowledge except from hearsay of the aeouracy of 
these atatements, although I believe them to bo true. 
What I do know is that such directions were not oar> 
ried out either in letter or spirit. 

Quotmg again from the same authority: 

I 

About this time Mr. John F. BtcvenB was appointed 
chief engineer of the commissioxi, and he recommended 
that the Sanitary Department sbotild be made an inde¬ 
pendent bureau and report directly to himself. This en¬ 
abled Colonel Gorges to make known his needs directly 
to the highest authority, and there he was accorded loyal 
support. This, remarks Gorgas, was the high-water mark 
of sanitary ef&ciency on the isthmus, and more sanitation 
was done at this time than during any other period of 
the construction of the canal. 

Incidentally, I may here remark that on my recom¬ 
mendation some time afterward the President ap¬ 
pointed Gorgas as a member of the Isthmian Canal 
Commission. 

However, these results were not achieved without a 
sharp controversy, during which the chief engineer 
clashed sharply with the chairman and the governor. 
I had been very deeply impressed by my conferences 
with Colonel Gorgas as to the probable truth of the 
mosquito theory, as well as by his personality. I also 
felt well assured that no canal could be built at 
Panama until the specter of yellow fever had been 
laid. There was no other promise of relief in sight 
than that of Gorgas and the mosquito theory, and 
there seemed to be but one course to follow. 

On the occasion of a trip over the Panama Railroad, 
accompanied by the chairman and the governor, the 
sanitary work which was in progress, visible from the 
train, such as drainage of pools of water, applying 
oil where drainage was not practicable, fumigation 
of houses, etc., was pointed out to me in great detail 
by these oflacials, accompanied by constant ridicule, 
not only of Colonel Gorgas but also of the mosquito 
theory, some of these oominents reflecting very 
severely upon the quality of the colonel’s mental 
equipment. 

My attention was repeatedly called to the great 
waste of money and the utter futility of the whole 
procedure. It became very apparent that a serious 
situation existed, and I was in a quandary as to how 
it could be met, as 1 well knew that it must be or a 
total collapse was inevitable. The climax came 
quickly. 

The day before the chairman sailed for the States 
he advised me that he and the governor had decided 
that Colonel Gorgas must be gotten rid of (in his 
preriee language, that he would him), and the 
vlUGsqaito theory, also. Some quick thinking and an 


important decision were needed on my port, which 
decision I proclaimed in rather heated language^ not 
to be repeated here. At the close of my harangue, 
I said that if there seemed to be the least likelihood 
of approval of his action being given by the Presi¬ 
dent (which I did not believe possible) I should take 
the matter in person to Washington; and that if 
Colonel Gorgas were removed 1 should not come back 
to the isthmus. 

I asked him what he thought the reaction would be 
from the doubtful ones, and from the already un¬ 
friendly press, if it became known that the commis¬ 
sion had urged the abandonment of the mosquito 
theory and the disruption of the Sanitary Depart¬ 
ment, and stated that, furthermore, if after a hasty 
visit to the isthmus the new chief engineer had, by 
his action, indicated his belief that the construction 
of the canal was impossible, it would mean chaos, 
whatever attitude the President might take. If it 
did not kill the project it would certainly delay it, 
and the end no man could foresee. He left for the 
States without further comment on the matter. If be 
urged his views in Washington (which I do not be¬ 
lieve he did) I was never advised, and so the matter 
ended there, as it should. 

I was seeking a way to stabilize the situation, for 
it was no time to be rocking the boat. Opportunity 
must be given for the Sanitary Department to prove 
its faith by its works, which I believed it could do. 

It was not a question of Colonel Gorgas’s business 
ability, but one of making the isthmus a safe place for 
white people to live and work in, and that quickly, 
regardless of whatever cost in mere money might be 
involved. Beyond doubt those officials were sincere 
in their opinions, but in my judgment they were 
wrong. 

It was after this occurrence that Colonel Gorgas 
began to report to me, and from that time forward 
harmony prevailed. The Sanitary Department was 
furnished with everything it asked for as fast as it 
could be provided, and every other activity was made 
subordinate to its needs. Sanitary success soon be¬ 
came so apparent, coincident with the creation of a 
general organization, that carping criticism was prao- 
tically stilled, for the flrst time since the American 
occupation of the isthmus. Science had scored a 
wonderful triumph over a deadly foe to the human 
race. 

Sanitation was fundamental, and the success which 
the Sanitary Department achieved under Colonel 
Gorgas made the Panama Canal possible. When the 
result of its work became manifeet, and when the 
look type had been adopted, then the successful con- 
struotion of the canal was as well assuied, early in 
1^, as it was on that historic opening day in An- 
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gusty 1914, when the steamship jiacon passed through 
it from ocean to ocean. 

At this distance of time and space the episodes re¬ 
lated may seem trivial, Only one who was on the 
ground, ohtirged with tremendous responsibilities, can 
comprehend the magnitude of the issues at stake. 
A rejection of tlie mosquito theory at that juncture 
would probably have meant the indefinite postpone¬ 
ment of the canal project. 

I have said that I did not then deem it possible 
that President Roosevelt would uphold the elimina¬ 
tion of Colonel Gorgos, but an occurrence which took 
place some years later gave me food for thought. 
Some time after Mr. Taft had become President, 
Colonel Roosevelt sent me an invitation to call upon 
him, which I did at the office of the Outlook maga¬ 
zine in New York. After some preliminary talk ho 
told me that friction among officials on the canal had 
reached such a point that changes would have to be 
made, and that he thought Colonel Gorges would have 
to go. He said that he was well aware that I knew 
more of Gorgas and his work than any man, and 
asked if in my opinion he should be kept. 

It is needless to repeat what I told him. It was 
emphatic and to the point, and I closed by saying 
thai if Gorgas were removed it would be a stupid 
blunder. Colonel Roosevelt poimdcd the desk in hia 
usual vehement manner and exclaimed, **That settles 
it; Gorgas stays,” Which he did, through what in¬ 
fluences one can only conjecture. 

I have thought, since that time, that possibly it 
was just as well that the issue was not raised to a 
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finality in July, 1905. I bad reason to hno^ ilie 
President then bad great eonfidenoe in the ehain ngiii 
but the status of the chief engineer in that respect 
had yet to be demonstrated. I did not have faith 
enough in the result to wish the matter put to a teat. 

In the year 1914, when Gorgas was Surgeon-Gen¬ 
eral, I received a letter from him, reading in part as 
follows: 

I have a very clear and grateful recollection of the 
support and friendship you always gave me on the 
isthmus. I know very well that you were the only one 
of the chief officials who believed in the sanitary work 
we were doing, and who was not taking active measures 
to oppose us. The fact is that you are the only one of 
the higher officials on the isthmus who always supported 
the Sanitary Department, and I mean this to apply to 
tho whole ten years, both before and after your time, 
80 you can understand that our relations, yours and 
mine, stand out in my memory of the very trying ten 
years I spent on the isthmus as a green and pleasant 
oasis. 

Only fragmentary accounts of those epieodee have 
ever been related, and as now that every one of those 
officials who were directly concerned with them, 
President, Secretary of War, governor, General Gor¬ 
gas—every one excepting myself—^hae passed beyond 
tbe sphere of human activities, it seems fitting that 
while first-hand knowledge of the matters then at 
issue is yet available, it should become a part of the 
history of the construction of the canal, for it is not 
believed that the full significance of these events has 
r /cr been appreciated. 




SCIENTIFIC EVENTS 


TROPICAL DISEASES EXHIBIT AT 
ANTWERP 

■ According to The Britiah Medical Journal the Ant¬ 
werp Exhibition was opened by the King of the Bel¬ 
gians on April 26. The Tropical Diseases Section, 
in the Britiah Government Building, was organized 
under the auspices of the Exhibitions Branch of the 
Board of Trade, and is under the direction of a com¬ 
mittee, of which Major-General Sir Wilfred Beve¬ 
ridge is chairman. The exhibit has been designed to 
impress upon the general public tbe importance of 
knowledge of health matters to those who live under 
tropical conditions. It also depicts certain dangers 
and the means by which they may be combated. A 
complete outline of thirteen important tropical dis¬ 
eases is presented by means of serial illuminated 
pictures, illustrating the causation, manifestations, 
treatment and prevention of each disease. Above 
each series are placed enlarged photographs of work 
which has been carried out in connection with the 


disease under consideration. Above these photo¬ 
graphs are illuminated statistics showing the bene^ 
ficial results to the community of such prevantive 
treatment. The organisms responsible for various 
tropica! diseases—protozoa, helminths and bacteria— 
are demonstrated by color photomicrography in six 
specially constructed viewing oases. Some of the 
diseases are dealt with in greater detail in six cases 
prepared and lent by the Liverpool School of Trop¬ 
ical Medicine, and several excellent wax znodab of 
the insect vectors of diseases are shown. Enlarged 
j^otographs have been prepared of men who have 
laid down their lives in the investigation of diaeaBCi 
prevalent in tropical countries; this exhibit indioatOs 
the special dangers attaching to research work in 
yellow fever and typhus. A model of the new 
London School of Hygiene and Tropical Mediehifl^ 
taken in conjunction with the Liverpool fifehood ex¬ 
hibit, emphaaieee tbe fact the iu^porinnos 
cation in tropical medicine is rsoognissAi Tbe cii^l 
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^low stifEering from tropioal diaeasee is largely in 
the hands of the Seamen’s Hospital Society, whioli 
has prepared an exhibit illustrating the work done by 
their hospitals. Two small historical exhibits are 
shown dealing with plague and leprosy in olden times. 
In the **Manson” exhibit the memory of the ‘^Father 
of modam tropical medicine” is honored. The Well¬ 
come Museum of Medical Science has been responsible 
for the detailed organisation of the whole exhibit and 
also for the preparation of all transparencies, photo¬ 
micrographs and statistics. 

THE GERMAN ASSOCIATION OF SCIEN¬ 
TIFIC MEN AND PHYSICIANS 

It is stated in Nature that the German Association 
for Natural Science and Medicine has visited in re¬ 
cent years Innsbruck in the south, Diisseldorf in the 
west and Hamburg in the north. This year the asso¬ 
ciation will proclaim science and civilization at 
Konigsberg in the far east of Prussia. The invitation 
circular is not to members of the association alone, 
but also to all who honor German science, and 
makes welcome the participation of foreign savants 
who feel themselves in contact with German research. 
This ninety-first assembly of the '^Gesollschaft 
Deutscher Naturforscher und Aerzte” takes place on 
September 7-11, 1930. There will be general ad¬ 
dresses, a short program of sectional meetings and 
numerous joint discussions. Festivities are to be lim¬ 
ited in favor of the call of learning. The main topics 
include protoplasm, bird migration, logic and natural 
science, the natural system of the elements, agricul¬ 
ture and economics. The medical side will discuss 
blood pigments and bacteria, and will combine with 
biologists to discuss inheritance and with physicists to 
consider the eye. Joint discussions will deal with the 
cosmic frequency of the elements, the age of the 
earth, the synthesis of silicates and cosmic radiation. 
Botanists and agriculturalists will discuss meteorol¬ 
ogy, Various allied scientific societies are holding 
their meeting at the same time and place. The pro¬ 
gram of excursions includes the neighboring sand- 
dunes, lagoons, bathing-resorts, fresh-water lakes and 
historic monuments. Longer journeys include Fin¬ 
land for mineralogists before the meeting, and after 
the meeting Leningrad and Moscow. Konigsberg can 
be reached from Berlin without any further visa, pass¬ 
port or tax; eight times daily by train in 9-10 hours; 
by fast motor-ship via Swinemiinde-Zoppot-Pillau, 18 
heuis at sea; also thrice daily by air in 4-6 hours. 
The Bubseiiption for those attending the meetings, 
Imt ^ot regular members, is 25 rm.; applications 
i^oisdd b0 sent to Secretary O.D,N.A., Professor Dr. 
Leipatg C*l, Gustav-Adolfatr. 12, and if poe- 
mi^May l^y those irishing to join excursions. 


A GOVERNMENT GAME RESERVATION 

A SPSCfiiij correspondent of The Christian Science 
Monitor reports that if proposed legislation now be¬ 
fore the House of Representatives is passed, a great 
game preserve capable of providing food and resting 
places for more than 200,000 birds at one time and 
of producing more than 1,000,000 in a year will be 
added to the national reserves of the United States 
government. 

The Senate has already passed a bill providing for 
the expenditure of $300,000 for the purchase of the 
shallow lake which has since 1927 covered a barren 
area of about 20,000 acres in Barton County, Kansas, 
known as the Cheyenne Bottoms. Mr. Clifford R. 
Hope, representative from Kansas, is reported to 
have said that with the support which the Depart¬ 
ment of Agriculture has indirectly given to the bill 
its passage is assured. 

Adherents of the measure point out that the Chey¬ 
enne Bottoms are situated in the path of the migra¬ 
tions from Alaska to the south. Banding of the 
birds has shown that those which frequent the Bot¬ 
toms come from Alaska and many parts of Canada 
and go as far south us Yucatan. They come in thou¬ 
sands and in great variety. 

Immediate action on the measure is necessary as 
efforts are being made by owners of the land over 
which the lake tiow flows to have it drained. They 
have an investment in the property and feel that some 
return can be obtained by its use for grazing if it 
can first bo drained. In 1928 they formed a com¬ 
pany for this purpose. Opposition of various so¬ 
cieties and groups interested in the preservation of 
wild bird life was strong enough to procure an in¬ 
junction against the drainage proceedings. But own¬ 
ers can not be permanently restrained from treating 
their property as they wish. Therefore the federal 
government is being approached in hope that the 
entire district may be purchased and formed into 
a migratory bird reserve. 

If obtained for the nation the Cheyenne Bottoms 
would be cared for under the provisions of the Nor- 
beok-Anthony bill which furnishes appropriations for 
the work of the Biological Survey. 

THE COAL RESEARCH LABORATORY OP 
THE CARNEGIE INSTITUTE OF 
TECHNOLOGY 

Gifts amounting to $426,000 to extend over a five- 
year period for the establishment and maintenance of 
a coal research laboratory at the Carnegie Institute of 
Technology have been announced by Dr, Thomas 8. 
Baker, president of the institute. 

The Buhl Foundation of Pittsburgh is the largest 
single donor to the project, contributing $60,000 at 
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the outset for the equipment of the laboratory and 
$25,000 a year for five years for a propfram of pure 
research. The gift of the Buhl Foundation is made 
with the stipulation that certain additional amounts 
shall be secured from other sources. This condition 
has now been met through the cooperation of six great 
American firms. These are the United States Steel 
Corporation, the General Electric Company, the Kop- 
pers Company, the New York Edison Company, tlie 
Standard Oil Company of New Jersey and the West- 
inghouse Electric and Manufacturing Company. 
Tliese six corporations will contribute a total amount 
of $50,000 a year for five years for the maintenance 
of the laboratory. 

The laboratory will be located on tlie north side of 
Engineering Hull of the Carnegie Institute of Tech¬ 
nology in a new wing constructed last summer. The 
plan for the new laboratory will go into effect July 1, 
1930. The names of the director and members of tlie 
scientific staff will be announced soon. 

The laboratory will be a part of the Carnegie Insti¬ 
tute of Technology, and will undertake fundamental 
research in coal and the products which may be ob¬ 
tained from it. Graduate courses will be offered for 
the training of students in fuel technology in connec¬ 
tion with the research laboratory, with tlie research 
staff giving instruction. 

An advisory board, consisting of prominent men 
of affairs interested in coal research, will be ap¬ 
pointed, to advise as to the general policies to be fol¬ 
lowed by the laboratory. A technical committee, in¬ 
cluding representatives of the companies that have 
contributed towards the support of the project, has 
}>een appointed to assist in selecting the staff and ar¬ 
ranging the research program. This committee is 
composed of Dr. John Johnston, U. S. Steel Corpora¬ 
tion, New York City; Mr. F. P. Wilson, Jr., General 
Electric Company, Schenectady, N, Y.; Dr. F. W. 
Sperr, Koppers Company, Pittsburgh; Mr. M, S. 
Sloan, New York Edison Company, Now York City; 
Dr. Robert T, Haslam, Standard Oil Company of 
New Jersey, New York City; Mr. S. M. Kintner, 
Westinghouse Electric and Manufacturing Company, 
Pittsburgh, and Mr. Howard N. Eavenson, Eavenson, 
Alford and Hicks, Pittsburgh. 

THE ADVISORY BOARD OP THE GUGGEN¬ 
HEIM MEMORIAL FOUNDATION 

The trustees of the John Simon Guggenheim 
Memorial Foundation announce that the following- 
named persons have been appointed members of the 
foundation's advisory board: Dr. Isaiah Bowman, 
directf/r of the American Geographical Society; Dr. 
Wilbur L. Cross, editor of the Yale Review and 


dean of the Graduate School of Yale University; 
James Earle Fraser, sculptor, and Dr. Marjorie 
Nicolson, professor of English and dean of Smith 
College. Miss Nicolson, a former fellow of the 
foundation, is the second fellow to be appointed a 
member of the advisory board. The first was Pro¬ 
fessor Arthur H. Compton, of the University of 
Chicago, who won the Nobel prize in physics in 1928. 

The advisory board consists of the following per¬ 
sons in addition to those mentioned above: 

Dr. Prank Aydolotte, president, Swarthmoro College, 
chairman. 

Dr. Tucker Brooko, professor of English, Yalo Um- 
versity. 

Dr. Henry Seidel Canhy, editor, Saturday Review of 
Literature. 

Dr. Edward Capps, ])rofen8or of classics, Princeton 
XTnivorsity. 

Dr. Ada Louise Comstock, president, Radcliffe College. 

Professor William Emerson, head of the department of 
architecture, Massachusetts Institute of Tech¬ 
nology. 

Dr. Frederick Carlos Ferry, president, Hamilton Col¬ 
lege. 

Dr. Guy Stanton Ford, dean of the graduate school, 
University of Minnesota. 

Dr. Charles Homer Haskins, professor of history, Har¬ 
vard University. 

Dr. Vernon Kellogg, permanent secretary, National 
Research Council. 

Dr; Fisko Kimball, director of the Pennsylvania Mu¬ 
seum. 

Dr. Cliarles B, Lipman, denn of the graduate divi¬ 
sion, University of California. 

Dr. Lafayette B. Mendel, professor of physiologieal 
chemistry, Yale University. 

Dr. John C. Merriazn, president, Carnegie Institution 
of Washington. 

Dr. James P. Norris, professor of organic chemistry, 
Massachusetts Institute of Technology. 

Dr. Louise Pound, professor of English, University of 
Nebraska. 

Mr. Thomas Whitney Burette, lecturer in music, Har¬ 
vard University Graduate School of Education. 

Dr. Edwin B. Wilson, professor of vital statistics, Har¬ 
vard University School of Public Health. 

Dr. P, J. E. Woodbridge, professor of philosophy, 
Columbia University. 

Since the establishment of the foundation by 
former United States Senator and Mrs. Guggenheim 
five years ago, 295 fellowships have been awarded^ 
The foundation is a memorial to a son of the founden 
and its purpose in the words of Senator Guggen¬ 
heim’s letter of gift is to '^advance human achieve- 
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meni by aiding stadents to push forward the boun* 
dariss of understanding and enrich human life by 
aiding them in the cultivation of beauty and taste.’’ 
In accordance with these purposes the foundation 
offers fellowships, normally of the value of $2,500 a 
year, tenable abroad under the freest possible condi* 
tions for research in any dcld of knowledge and for 


creative work in any of the fine arts. The fellow¬ 
ships are open to men and women, whether married 
or unmarried, of every race and creed, on equal terms. 
The foundation has a capital fund of $4,500,000. 

The trustees of the foundation, in addition to the 
founders, are Francis H. Brownell, Carroll A. Wilson, 
Charles D, Hi lies, Roger W. Straus and Charles Earl. 


SCIENTIFIC NOTES AND NEWS 


At the annual garden party of the Now York 
Zoological Park on May 22 a bronsse elephant, ex¬ 
ecuted by the late Carl Akeley, was presented by Mr. 
Madison Grant on behalf of the executive cornmitteo 
to Professor Henry Fairfield Osborn as a token of his 
thirty-five years of service to the Zoological Society. 

At the annual commencement of the University of 
California on May 14 Mr. F. H. Scares, astronomer 
and assistant director of the Mount Wilson Observa¬ 
tory, was awarded the honorary degree of doctor of 
laws. 

At the forty-sixth commencement of the Case 
School of Applied Science on May 29 the doctorate 
of science was confcired on Dr, W. W, Coblentz, 
physicist, of the Bureau of Standards, and the doc¬ 
torate of engineering on Mr. John Lyle Harrington, 
consulting bridge engineer, of Kansas City, Missouri. 
On Wednesday evening Dr. Coblentz addressed the 
Case chapter of the Society of Sigma Xi. 

Thb Museums of the Peaceful Arts, the American 
Institute and the New York Electrical Society gave a 
Innoheon at the Hotel Astor on May 27 in honor of 
Sir William Henry Bragg, Fullerian professor of 
chemistry and director of the Royal Institution, Lon¬ 
don, and of the Davy Faraday Research Laboratory. 

At the recent annual general meeting of the British 
Chemical Society the piiisc and plaque to perpetuate 
the memory of Edward Frank Harrison, director of 
chemical warfare during the war, was presented to 
Dr. Reginald Patrick Linstead* This prize is awarded 
every three years to the chemist, not over 30 years of 
age, who is judged by a committee consisting of the 
presidents of the Chemical Society, the Society of 
Chemical Industry, the Pharmaceutical Society and 
the Institute of Chemistry to have made the most 
meritorious original contributions to chemical science 
during the previous five years. Professor J. F. 
Thorpe, president of the society, made the presenta- 
tihit 

Dil Cabl Loavitt Hubbs, curator of fishes in the 
muaeom of the University of Michigan and assistant 
prof^or in the department of zoology, has received 
^ faculty award for a member of the teaching staff, 


not above the rank of assistant professor, who, in the 
opinion of a special committee of the university sen¬ 
ate, has won special distinction in his field. 

Db, Harbt N. Eaton, of Elmira College, was 
elected to succeed Professor Edward S. C. Smith, of 
Union College, as president of the New York State 
Geological Association at the recent Schenectady 
meeting. Professor 0. D. von Engeln, of Cornell 
University, was elected secretary to succeed Professor 
Harold L. Ailing, of Rochester University. 

The Society for Experimental Biology and Medi¬ 
cine, New York City, has elected the following o£6cers 
for the coming year: President, Peyton Rous; vict' 
president, D. J. Edwards; secretary-treasurer, A. J. 
Goldforb; councillors, Alfred E. Cohn, Leon J. Cole, 
C. F. Cori, A. B. D. Fortuyn, F. P. Gay, J, T. Halsey, 
A. C. Ivy, W. Ophuls, W. J. V. Osterhout, W. W. 
Palmer, F. H. Scott, H. D. Senior, P. A. Shaffer, 
F. M. Smith and G. B. Wallace. 

Mb. G. A. Okth, executive of the American Car 
and Foundry Company and a member of the execu¬ 
tive committee of the National Society of Safety 
Engineers, has been elected president of the New 
York chapter. 

It is announced in Nature that Sir Ernest Ruther¬ 
ford, president of the Royal Society, has been ap¬ 
pointed chairman of the Advisory Council of the 
Department of Scientific and Industrial Research in 
succession to Sir William McCormick as from October 
1. Professor V. H. Blackman will serve as chairman 
until October. 

Db. R. G. Aitken, who has been in charge of the 
active administration of Lick Observatory since July 
1, 1923, with the title of associate director, has been 
named director, the appointment to date from July 1. 

Db. W. a. Riley, at present head of the depart¬ 
ment of zoology at the University of Minnesota, will 
become chief of the division of entomology in the 
same institution on July 1, when R. N. Chapman 
leaves to become director of the Experiment Station 
at the University of Hawaii. 

PnorBSSOR Franz Schbadkb, of Bryn Mawr Col- 
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leg^ has been appointed professor of cytology in the 
department of zoolc^ at Columbia University. 

Professoe R. Keith Caitnan, of University Col¬ 
lege, London, has been appointed head of the depart¬ 
ment of biochemistry at the University and Bellevue 
Hospital Medical College, New York University. 
Professor Cannan was bom in California. Ho has 
worked with Professor William Mansfield Clark in 
Washington and has taken port in teaching at 
Western Reserve University. 

Dr. Nathan B. Eddy has resigned as associate pro¬ 
fessor of physiology and pharmacology at the Uni¬ 
versity of Alberta to become associate professor of 
pharmacology at the University of Michigan. 

The following promotions have been made at the 
University of Washington: Dr. John E. Guberlet, as¬ 
sociate professor of zoology to a full professorship; 
Albert L. Seaman, from instructor in geology to 
assistant professor; Clinton L. Utterback, from as¬ 
sistant to associate professor of physics, and John 
Perry Ballantine from assistant to associate professor 
of mathematics. 

Recent changes in and new appointments on the 
staffs of the Texas Agricultural Experiment Station 
and the Extension Service, Agricultural and Mechan¬ 
ical College of Texas, include J. N. Roney, division 
of entomology, Experiment Station, entomologist of 
the plant lice laboratory, Dickinson; S. E. Jones, 
entomologist of the Experiment Station, to succeed 
C, J. Todd, resigned to enter irrigation farming; 
H. P. Smith, for a number of years associate pro¬ 
fessor of agricultural engineering at the college, chief 
of the division of agricultural engineering in the Ex¬ 
periment Station. 

Dr. Paul E. Weston has xesigned as research 
chemist for the Roessler and Hasslacher Chemical Co., 
Perth Amboy, New Jersey, to accept a position as 
Senior Eli Lilly Research Follow at Purdue Univer¬ 
sity. 

Dr. Horace B. English, professor of psychology 
at Antioch College, has accepted appointment as pro¬ 
fessor of p.sychology at Ohio State University. Dr. 
Clarence Leuba, lecturer in psychology at Bryn Mawr 
College, has been appointed associate professor of 
psychology at Antioch College in succession to Dr. 
English, 

The j. T. Baker Chemical Company's fellowship in 
analytical chemistry, eastern division, has been 
awarded to Mr. Reuben Roseman, who will work at 
Johns Hopkins University under'the direction of Pro¬ 
fessor W. M. Thornton, Jr,, on a problem relating to^ 
the use of powerful rednoing agents in volumetric 
analysis. 


The regius chair of medicine in the UniyeiaU^ of 
Aberdeen, rendered vaeant by the zesignation of 
fessor Ashley Watson Mackintosh, has been filled iff 
the appointment of Dr. Leyboorne Stanley Patrick 
Davidson. 

Professor F. Marion Lougee, of the department 
of chemistry, of Keuka College, who is on leave of 
absence for the semester, is engaged in research wc^k 
at the University of London and will travel on the 
continent during the summer. Dr. hlinnie A. Graham 
is in charge of the department during Dr. Lougee's 
absence, 

Arthur Paul Jaoot, of the department of biology 
of the Shantung Christian University, will spend the 
summer at the Marino Biological Laboratory of 
Sendai University, Asamuohi, northern Nippon, 
through the kindness of its director, Dr. Shinkiahi 
Hatai, and a grant from the Elizabeth Thompson 
Science Fund, to study the moss-mites of the region 
and the scale characters of the mullets of those waters. 

Db. Ale3 Hroli^ka, of the U. S. National Museum, 
left Washington on May 5 for Alaska. This yearis 
expedition will be devoted to the onthropologicaDy 
practically unknown Euskokwin River. Dr. C. E, 
Resser left on May 13 to resume his studies of the 
Cambrian stratigraphy of the Rocky Mountains* 
The first two weeks will be spent in the Grand 
Canyon, where in cooperation with the Carnegie 
Institution search for fossils in the pre-Cambrian 
striita will be made. Mr, J. N. B. Hewitt left 
on May 10 to continue his researches on the Iro¬ 
quois, and Dr. F, H. Roberts, Jr., of the Bureau 
of American Ethnology, left on May 12, for a point 
twenty-five miles southwest of Zufii to excavate a 
series of pit house ruins belonging to the earliest 
stages of the prehistoric pueblo people. 

Professor J. H. Ashworth, head of the depart¬ 
ment of zoology of the University of Edinburgh, gave 
a lecture at the University of Michigan, May 12, on 
“The Nervous System of Annelids in Relation to 
Movement." This lecture was under the auspiees 0{ 
the department of zoology. 

Db. Roger Adahs, professor of oiganio cheaniatiy 
and director of the department of chemistry of tbm 
University of Illinois, delivered the Charles B. 
Dohme Memorial Lectures at the Johns Hopkins Uni^ 
versity, School of Medicine, on May 1, 2 3. The 

subjects were: A Survey of Various Important Con¬ 
tributions of Organic Chemistty to Medicine; Tha 
Use of Gbaulmoogra Oil, Chaulmoogric Acid and its 
Constitution; Synthetic Homologs and Analogs of 
Chaulmoogric Acid and thdr Bactericidal Actibm 

Dr. Eathokd C. Moobe, ptofes^kor of geoldiy 
the University of Kansas, xebentiy gate an 
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leeltatB tin the Qrend Canyon of the Colorado in Ari¬ 
adna before an open meeting of the local chapter of 
Sigma Xi at the Univexaity of Nebraska. 

The annual address before the Virginia Chapter 
of Sigma Xi was delivered by Dr. C. £. McClung, 
pirofessor of zoology, University of Pennsylvania, on 
May 16. At this meeting the President and Visitors^ 
Research Prize of $100 was awarded for the best 
paper on research in the University of Virginia dur¬ 
ing 19^9 to Dr. Carl C. Speidel, associate professor 
of anatomy, for his work on hyperthyroidism. At 
this meeting twenty new members were admitted to 
membership in the chapter. 

Db. Frank £. £. Grrmank was the guest speaker 
at the fortieth annual meeting of the Nebraska 
Academy of Sciences, meeting on May 9 and 10 under 
the auspices of the Peru State Teachers College, 
Nebraska. At the general session he spoke on ^^The 
Use of Physical and Physico-chemical Measurements 
in the Sciences*’ and at a joint session of the mathe¬ 
maticians, physicists and chemists on Saturday morn¬ 
ing his subject was “Para Hydrogen.** 

The twentieth meeting of the Australasian Asso¬ 
ciation for the Advancement of Science was held in 
Brisbane during the week commencing May 28, under 
the presidency of Mr. E. C, Andrews, government 
geologist, Sydney. The local honorary secretary for 
the meeting is Dr. D. A. Herbert, the University, 
Brisbane. 


On May 3 and 4 the department of geology of 
Washington University, under the supervision of 
Vice-chancellor Walter E. MoCourt, entertained the 
faculty and advanced students of the department 
of geology of the Missouri School of Mines at a 
luncheon and dinner. An opportunity was afforded 
for the visitors to go through the new geology build¬ 
ing on the campus at Washington University and to 
take a short field trip in the vicinity of 6t. Louis. 
Those attwding included Dr. and Mrs. 0. L. Dake, 
Dr. H. A, Buehler, Dr. and Mrs. G. A. Muilenburg, 
Dr. and Mrs, J. Bridge and Dr, 0. R. Grawe. 


Puns are being made at Northwestern University 
for a hospital at Chicago Avenue and Fairbanks 
Courts Chicago, which are said to be the culmination 
of more than eight years of negotiation for the com¬ 
plete reaMIiation of Wesley Memorial Hospital and 
Northwestern University. The main building of the 
new hospital, to be erected at a cost of $5,000,000, 
wiQ be 18 stories in height and its tower will extend 
upward 12 more stories. It will have 600 beds. Its 
dimes, together with the existing fooiiities the tmiver- 


dt^ bag ib Passavant Hospital, will form on the Me- 
a eomidete medical center, capable 


of caring for almost 1,000 patients. The new hospital 
will bo largely devoted to patients from salaried and 
wage-earning families, according to George W. Dixon, 
president of the board of trustees of Wesley Hos- 
pitaL More than two thirds of the patients will be 
cared for at less than average cost, and many will be 
cared for free of charge. On the other hand, complete 
apartments, including three rooms, a kitchenette and 
bath, a heretofore unknown feature in hospital equip¬ 
ment, may be obtained during convalescence, at a cost 
of $100 a day. 

The dedication of the now central unit of the main 
engineering building of the Pennsylvania State Col¬ 
lege took place during tlie annual industrial confer¬ 
ence, which opened on May 14. The building was 
erected and equipped at a cost of $350,000 as part of 
the four-year $4,250,000 building program whose 
completion will be celebrated this Fall on the occasion 
of the seventy-fifth anniversary of the founding of 
the college. Speakers at the dedication included 
Messrs. N. F. Dougherty, of the General Motors Cor- 
X)oration*, L. K. Sillcox, vice-president of the New 
York Air Brake Company; F, J. Chesterman, vice- 
president of the Bell Telephone Company of Penn¬ 
sylvania; R. L. Streeter, vice-president of the Penn¬ 
sylvania Railroad, and Dean Sackett. 

At a general meeting of the members of the Royal 
Institution held on May 7, Sir Robert Robertson, 
treasurer and vice-president, in the chair, it was an¬ 
nounced that the managers had received and accepted 
from the trustees of the Rockefeller Foundation an 
offer of a donation of £20,000 for endowment of re¬ 
search in the Davy Faraday Laboratory, on condition 
that the sum of £50,000 for the same pxirpose should 
be secured by the Royal Institution from other sources 
before June 30, 1933. 

The Rockefeller Foundation has given $150,000 to 
the University of the Philippines to oonstnict a build¬ 
ing to house the university’s Graduate School of Hy¬ 
giene and Public Health. A condition that the uni¬ 
versity provide a suitable site and an annual budget 
of $40,000 has been met. The University of the 
Philippines is owned and operated by the state. It 
has about 6,000 students, most of them Filipinos. 

The Permanent Science Fund held by the Boston 
Safe and Deposit Company as trustee has made 
through the Boston Academy of Arts and Sciences the 
following appropriations: To Professor Harlow 
Shapley, of Harvard University, $500 to be devoted 
to the employment of on experienced assistant in mea¬ 
suring periods and light curves of variable stars of 
the Cepheid class, and $1,000 for the employment of 
an expert assistant in a systematic study of eolipsing 
binaries by means of the Harvard plates; to Professor 
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C. T. Bmea, of Bussey Institudon, Harvard Univeiv 
aity, $600 for tbe purpose of photographic equipment 
and materials to aid in a study of tbe movement of 
insects; to Professor C, I, Reed, of the University of 
Illinois College of Medicine, $500 for use in a study 
of the influence of irradiated ergosterol on metabo¬ 
lism, and to Professor J. Leroy Conel, Boston Univer¬ 
sity School of Medicine, $600 to be used for the col¬ 
lection of embryos of tbe bagflsb, Bdellostoma stouti, 
necessary for tbe completion of researches on the de¬ 
velopment of the brain. 

Thk Geographic Society of Chicago has inaugu¬ 
rated a Research Series of lectures arranged by the 
research committee, of which Professor William H. 
Haas, of Northwestern University, is chairman. In 
announcing this serieij of lectures the society con¬ 
tinues the policy which it adopted last year. The 
eeeentiats of this policy are (1) that the lectures be 
given by men of recognked standing in scientiflc 
geography, (2) that the lectures represent field in¬ 
vestigations of significant problems and (3) that the 
lectures be given for the first time before the society. 
The lectures are held in Fullerton Hal), Art Insti¬ 
tute of Chicago. The titles for 1930 are as follows: 
March B)—Dr. Preston E. James, the University of 
Michigan, “Vicksburg: A Study in Urban Geogra¬ 
phy.” April 23—Dr. Charles C. Colby, the Univer¬ 
sity of Chicago, “Regional Integrity and Intra-re- 
gional Variations as Evidenced by Peace River Com¬ 
munities.” May 19—Dr. Derwent S. Whittlesey, 
Harvard University, “The Lancaster Community: A 
Study of Land Oocupanoe in Northern New England 
Sequent to the Epoch of Farm Abandonment.” 

Two new funds have been made available to the 
National Research Council for research. One of 
these, an appropriation of $22,500 from the Spelman 
Fund, is for the continuation of the work of the com¬ 
mittee of tbe Division of Anthropology and Psychol¬ 
ogy on child development for the two fiscal years, 
1930-31 and 1931-32, at the rate of $10,000 per year, 
and includes also $2,500 to cover the quarter from the 
close of the present fiscal year of the committee on 
March 31, to the beginning of the regular fiscal year 
of the council on July 1. The second fund is an ap¬ 
propriation of $18,800 from the Commonwealth 
Fund for the support of the work of the joint com¬ 
mittee of the Divisions of Medical Sciences and of 
Biology and Agriculture on infectious abortion for 
a three-year program of study on this pernicious dis¬ 
ease. This money will be applied toward the main¬ 
tenance of a cooperative central laboratory at the 
Michigan State College of Agriculture and Applied 
Science for the culture and study of strains of the or¬ 
ganism, Briicella, the cause of the disease. 


Mr. Daniel C. Jaoklino, of San Francisco, presi¬ 
dent of the Utah Copper Company, haa made provi¬ 
sion for the establishment at the Missouri School of 
Mines and Metallurgy at Rolla, of which he is a 
graduate, of the Jackling Foundation for education 
in the sciences and arts pertaining to the mineral in¬ 
dustry, its purpose being to aid worthy students by 
means of generous loan funds and to provide schol¬ 
arships and special educational features not ordi¬ 
narily provided for at state schools. The fund, 
through contributions already made and to bo made 
by Mr. Jackling, may eventually amount to $600,000, 
Of this amount $100,000 is to be used as a loan fund, 
and the income from $500,000 for schoiarsbips and 
special educational purposes. About twenty years 
ago Mr. Jackling established the Jackling Loan Fund 
at tbe School of Mines, which has already given 
assistance to three hundred students. 

According to tbe London Times at a hearing before 
Bromley justices it was ruled that the British Asso¬ 
ciation must pay taxes on Down House, Darwin's old 
home. Mr. 0. J. R. Howarth, secretary of the asso¬ 
ciation, who lives at Down House, said that in 1928 
Sir Arthur Keith, then president of the association, 
made a deed for the preservation of Down House. 
Mr. George Buckston Browne then acquired the prop¬ 
erty at his own expense and had it transferred to 
the British Association, together with an endowment 
for its maintenance as a memorial to Darwin. He 
intended that the house and grounds should be used 
for the benefit of science. The witness went to live 
here in September, 1929. He was the servant of 
the association, and bad a large number of duties to 
perform. Cross-examined by Mr. Done, the witness 
said he carried on his duties at Burlington House and 
at Down House. Before Down House was acquired 
all the work was done at Burlington House. The sec¬ 
retarial staff was kept at Burlington House The 
staff at Down House consisted of two custodians and 
a gardener. A very substantial correspondence was 
addressed to him at Down House. Mr. Lane sub¬ 
mitted that Mr. Howarth resided on the premises 
exclusively to carry out the objects of the association. 
Mr. Done held that Mr. Howarth’s main object in 
living at Down House was residential. The chair¬ 
man, in giving the decision of the bench, said they 
were of opinion that the occupation of part of the 
premises by Mr. Howarth under the terms of the 
arrangement between him and the association was 
such that, although the association was exempt under 
the Scientific Societies Act, 1843, the premiseB could 
not be considered to be occupied exelusivdy for the 
transaction of the businees of the association or for 
the carrying out of its objects. 

The British Sooretaxy of State for the Cokmks 
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hjBM asked the High Comnussioner for the Malay 
States to appoint Mr. Theodore Hubhack, lately 
honorary Game Warden in Pahang, to report on the 
whole question of the wild fauna of Malaya. It is 
eontemplated that a high of&oial of the Federated 
Malay States government should be associated with 


him as assessor. In general the object of the ap^ 
pointment is to make regulations for the preservation 
of wild life, including the administration of national 
parks, wild life refuges and game reserves, and to 
suggest methods for dealing with any damage to 
agriculture done by wild animals. 


DISCUSSION 


THE "GIBBS PHENOMENON”—A MISNOMER 

A Foukikr series corresponding to a function, 
f(x) of period 2a, and convergent over an interval 
on the X-axis over which f(x) ia continuous, under 
very general conditions converges uniformly over any 
closed subinterval. If, however, f(x) has a discon¬ 
tinuity of the kind sometimes called a “finite jump*^ 
in an interval over which it is otherwise continu¬ 
ous, convergence is not uniform over any neigh¬ 
borhood of this point. The approximation curves, 
y = s„(x), have maxima and minima whose distances 
from the limit curve, y = f(x), do not approach zero 
when n becomes infinite, although the abscissa of each 
such extreme value identified by counting from the 
discontinuity approaches the abscissa of the discon¬ 
tinuity. Briefly, this is what is known as the “Gibbs 
phenomenon.” It seems to have been first noticed 
by Gibbs and was briefly described by him in a note 
in Nature'- published in 1899. The name was applied 
by Bocher in his widely read paper* on Fourier series. 
The approach by Gibbs and Bficher and generally by 
subsequent writers was graphical, and the “phe¬ 
nomenon” should be thought of as a graphical one. 

However, this “phenomenon” is in no way limited 
to Fourier scries but is charueteristic of the approxi¬ 
mation curves of many non-uniformly convergent 
series. In two papers” now classical in the theory 
of uniform convergence Osgood treats with exhaustive 
care the behavior of “peaks” in the neighborhood of 
points of non-uniform convergence. He does not 
explicitly study Fourier series. But the behavior of 
approximation curves is a general problem and it is 
treated by Osgood in a general way. There is noth¬ 
ing esaential to the so-called “Gibbs phenomenon” 
which he does not study and illustrate by examples. 
His approach is primarily graphical and his papers 
antedate the note of Gibbs by three years. His treat¬ 
ment is careful and thorough as against the somewhat 
casual character of Gibbs's note. 

If the name of any individual is to be applied to 
the behavior of “peaks” in the neighborhood of points 

1 Josiah Willard Gibbs, Nature, 59: 606. 

sMazlme BOcher, Annals of Mathematics, 7: 129, 
1906. 

* William Fog^ Osgood, “Non-uniform Convergonce 
and the Integration of Series Term by Term," Amer. 
Jmr. of Math,, 19 (1897), read August SI, 1896; “A 
Geometrloal Method for the Treatment of Uniform Con* 
and Certain Double limits," Bull Amer. Math. 
Soo,, 8 ; 69, November, 1896, read August SI, 1890. 


of non-uniform convergence it should be the name 
of Gsgood. The term Gibbs phenomenon has been 
applied to such behavior in the study of series of 
Bessel's* functions. Even if the name ia retained for 
Fourier series, I do not see that it ia justified for 
other aeries. Its only justification is that Gibbs re¬ 
marked for Fourier series a situation the essentials of 
which were already widely known for other series. 

Tomlinson Fort 

Lrhioh University, 

January, 1930 

THE PROBLEM OF SALINE DRINKING 
WATERS 

In the February 21, 1930, issue of Science, V. G. 
Heller and C. II. Larwood reported experiments on 
the deleterious effects of certain saline drinking 
waters. In the course of a ground-water survey of 
northwestern Minnesota a few years ago, the writer 
had opportunity to observe in the field similar effects 
from waters of moderate concentrations, mostly 
lower than those reported by Heller and Larwood. 
The worst waters appeared to be those rich in sul¬ 
phates. The waters are commonly (though often 
incorrectly) referred to as “alkali” waters. The sul¬ 
phates in some waters are accompanied by true alkali, 
i.€., soda or potash, but lime and magnesia generally 
are more abundant. Some are associated with high 
chlorides and others are not. 

These high sulphate waters in Minnesota are com¬ 
mon in the till-plain just east of the glacial Lake 
Agassiz basin and in the lake-I>ed itself (now the Red 
River Valley). Thus nine representative samples 
taken from various depths and localities in Stevens 
County range in salinity from 664 to 2,800 p.p.m., 
and the average of the nine is 1,575 p.p.m. anhydrous 
salts. The minimum sulphate is 29 per cent., the 
maximum 68 per cent, and the average 49 per cent., 
or approximately 770 p.p.m. The averages of the 
other main constituents are: Ca 14 per cent.. Mg 5 
per cent., Na 11 per cent., K 2 per cent., COg (in¬ 
cluding HCOy, recalculated) 16 per cent., Cl 1 per 
cent. In four of the nine samples, Na ia more abun¬ 
dant than Ca. The low amount of chloride is note¬ 
worthy. 

In the Cretaceous waters which are tapped by 
drilling in the Red River Valley farther west, gul- 

* For example, d N. Moore, Bull Amer. Math. Soe., 
84; 4U, 1928. 
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phatfis and ohloridei (appamtiy eonnate) are both 
abundant. Thus water from a eity well at Wheaton, 
Minnesota, shows Ca and Mg 1 per cent., Na 33 per 
cent., K 4 per cent., CO^ 4 per cent., SO^ 28 per cent, 
and Cl 30 per cent.; total salinity, 2,794 p.p.m. This 
is a typical soft salty water of the region. Similar 
waters occur in the basal sand of the Cretaceous rock 
system northward to the Canadian boundary, but with 
a salinity as high as 10,000 p.p.m. or more. Toward 
the east these waters are diluted and become sodium 
or calcium bicarbonate waters. The waters from the 
glacial drift above the Cretaceous beds are bicar¬ 
bonate solutions of Ca or Na, but many show high 
sulphates also. Waters from wells ending in the 
clays of glacial Lake Agassiz are notoriously high in 
sulphates, so that they have a bitter taste and drastic 
purgative effect on the drinker. In one case a 12-inch 
bored well 45 feet deep furnishes water containing 
2,104 p.p.m. SO^ in a total salinity of 3,600 p.p.m. 
As an extreme, another 80-foot well furnishes water 
with 3,590 p.p.m. SO^ in a total salinity of 5,756 
p.p.m. 

The drastic cathartic action and the weakening 
effect of these natural solutions of Epsom and 
Glaubers salts on man and on live stock are well 
known in the region. Some persons believe that dis¬ 
orders of kidneys and bladder also result, but that 
effect is not established. It seems true though that 
no matter how well they are fed, cattle and hogs can 
not be fattened for market while they drink such 
water. Indeed, the case is even worse. The cattle 
develop a run-down, ragged appearance and many 
eventually weaken and die prematurely. The prin¬ 
cipal difficulty in such cases seems to be that a de¬ 
generation of the bones sets in, so that most of the 
lime is abstracted from them. These bones are re¬ 
duced to gristle that can be tied in knots and easily 
punctured with a knife. Calves are stunted in 
growth and many never mature at all. The cows 
develop strange appetites for bones, leather, wood, 
etc. The condition is alleviated but perhaps not 
cured by feeding bone-meal or ground limestone. 

Altogether about one fourth of the State of Min¬ 
nesota is affected in some degree by this problem. 
Furthermore, the observation of cattle from Dakota 
and Montana, where similar waters are known, sug¬ 
gests that the difficulty is really wide-spread but has 
not been properly diagnosed. With the present trend 
toward ^^diversified farming'' involving cattle-raising 
and dairying, a considerable territory faces a critical 
problem. It seems probable that people using such 
waters are affected in the same way as cattle, but 
perhaps in different degree, so. that questions of 
human physiology and diet also are involved. 

It is tq be hoped that the experunental work of 
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Helbor and Larwood wiQ be oontinued, and (&at tite 
effect on the equililnrimti of body calcium may be 
studied in particular, because the problem has a 
large economic bearing. 

Ira S. AjuiaeoH 

Oregon Stats Collegx 

A SURVEY OF THE PHYTOPLANKTON AT 
ERIE, PENNSYLVANIA 

In a recent number of Sctekce' Mr. Paul R. Burk¬ 
holder outlined briefly the scope of the biological 
survey of Lake Erie which was carried out during 
the summers of 1928 and 1929 through the coopera¬ 
tion of the U. S. Bureau of Piaheries, Buffalo Society 
of Natural Sciences, N. Y. State Conservation De¬ 
partment, Buffalo Health Department and the fish 
and game departments of Ohio, Ontario and Penn¬ 
sylvania. Attention should be called, also, to similar 
investigatious being carried on at Erie, Pennsylvania, 
by graduate assistants in the University of Pitts¬ 
burgh appointed for that purpose. The present note 
refers only to the work carried on by the assistant in 
the botanical department of the university. 

Early in the spring of 1929, Mr. Herbert Graham 
began quantitative and qualitative studies of the raw 
Lake Erie water taken in at the large city water¬ 
works intake crib situated out in the lake about two 
miles from the shore of Presque Isle and about three 
miles out from the main shore at Erie. The water 
is taken into this main at a level of about six feet 
aboye the lake-bottom and twenty-four feet below 
ke surface of the water. Generally, two samples of 
this water were studied each week, the organisms 
identified and their abundance estimated. In the late 
spring Mr. Graham left to become a member of the 
staff of the ill-fated Carnegie, being succeeded by 
Mr. Russell Y. Gottschall, who has eontinued the in- 
vestigatiocu 

The notable results of this study eonsist mainly 
in that there is now a oontmuous record of the phyto¬ 
plankton organisms throughout the whole year, based 
on studies of about 250 samples and including about 
65 organisms determined os to species and various 
others as to genera. It is believed that this study wUl 
thus supplement in a very important way the mo 3 pe 
general biological survey carried on only from May 
to September. The Erie samples are also much more 
productive, as a larger number of the organisms aye 
caught by the lake-sand filter method used than by 
the tow-net and bottle method. 

Being an expert bacteriologist, Mr. OottsebaB has 
extended the studies to cover the baoterial flora 0 I! 
Erie Bay, as well as its general phytoplanktox^ mofd 

tSoxKVca, 75 : 266, March 14, X096* 
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ettzted on « number of ixsjgen datenDuiAtioss, 
pnrtimilarly dturing the colder months. 

0, E, Jenkihgs 

UmvxEBiTT or PirreBnacH and 
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THE VITALITY OF BURIED SEEDS 
Two long-term seed teets have been started in the 
United States, and are still in progress. The first 
was started by Dr, W. J, Beal at the Michigan Agri¬ 
cultural College. In this test, one half of the kinds 
germinated after forty years. The other was begun 
by the Seed Laboratory, Bureau of Plant Industry, U. 
8. Department of Agriculture, in 1902 at Arlington 
Farm, Virginia. At the end of twenty years, fifty- 
one of the 107 kinds planted were viable. Other sets 
of seeds in both tests remain buried and will be taken 
up and germinated at intervals. Those two tests have 


been particularly suggestiye with respect to revcigeta^ 
don and crop rotation in relation to weed control. 

It now seems desirable to put down a more com- 
prehensive long-time series of tests to determine the 
effect of typical soil and climatic conditions on the 
length of time seeds will remain olive when embedded 
in the soil. Such a test is now being planned by the 
Seed Laboratory, Bureau of Plant Industry, U. S. 
Department of Agriculture. The success of the proj¬ 
ect will require the cooperation of many interested 
organizations and individuals. Suggestions as to 
characteristic areas with reference to both soil and 
climate will be welcomed as well as suggestions as to 
the kinds of seeds of particular interest in these 
typical localities. It is expected that the seeds used 
will be of the crop of 1931, and that they will be 
placed in the ground during the fall of that year. 

E. Biwwn 


SPECIAL CORRESPONDENCE 


RESEARCH AT THE MELLON INSTITUTE 
DURING 19 x 9-30 

Since Mellon Institute was established in Pitts¬ 
burgh nineteen years ago, about thirty-five hundred 
companies have benefited directly, either as individ¬ 
uals or as members of industrial aaaociationH, by the 
work carried out under the institution's industrial 
fellowship system. Robert Kennedy Duncan, the 
originator of this procedure, envisioned as its goal 
ideal industry, which would **give to all broader 
opportunities for purposeful lives.” The double 
function of the institute as a technical experiment 
station and as a training school for industrial scien¬ 
tists is manifested by the successful products and 
proeesBCs worked out under its auspices and by the 
regiment of earnest researchers who have here gained 
knowledge and experience that they are now applying 
in wider fields. 

In his seventeenth annual report to the institute’s 
board of trustees, just issued, Director Weidlein has 
summarized the progress during the fiscal year ended 
February 28, 1930. A quantitative measure of the 
activities is afforded by the funds contributed by the 
indostries in this period for the support of research, 
which reached the sum of $929,109.02, showing an 
inemse of 10 per cent, over the preceding year. At 
the close of the year, sixty-one problems were under 
investigation, twenty-one by multiple industrial fel¬ 
lowships and forty by individual Industrial fellow- 
idups. Eight stupes are being supported by indus¬ 
trial aseociatious. Five additional fellowships will 
begin work during the spring. One hundred and 
fotty^itree industrial fellows and fellowship assis- 
are carrying on the experimental worL During 


the calendar year 1929, publications by members of 
the institute included seven bulletins, fifty research 
reports and fifty-nine other papers. Sixteen United 
States patents were issued to industrial fellows. 

The institute expends its income not only in con¬ 
ducting research for the industries and in the exten¬ 
sion of its library and experimental facilities, but 
also in sustaining its department of research in pure 
ohemistry and in supporting certain investigations of 
general importance to public welfare, such as, for 
example, the comprehensive study of air pollution 
now in progress.* The fellowship on pure research, 
maintained since 1915, was perpetuated in 1927 as a 
separate department. In this way the institute is 
giving constantly increasing attention to the encour¬ 
agement of research on fundamental chemical prob- 
leins. This attitude is the result of altruistic motives 
and of the realization that such studies are necessary 
as a background and stimulus for industrial research. 
Since this department was established, it has pub¬ 
lished nineteen papers on various subjects in pure 
organic chemistry. Most recently its work has been 
on the acidic carbohydrates occurring in plants. 

Of the sixty-one fellowships now active, twenty- 
nine, approximately half, have been in operation for 
five years or more. Fifteen have completed more than 
ten years of work. These facta bear witness to the 
growing realization by industrialists that long-time, 
fundamental research is profitable. 

Information concerning the subject-matter and 
progress of many of the fellowships is not releasable. 
The following developments during the year are 

1 On the institute air-pollution investigational pro¬ 
gram, see L. W. Boss, Soixnox, 70: 186, August 23, 1929. 
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amoug those o£ which the institnte is privileged to 
speak. The Portland cement fellowship has carried 
on a cooperative study of bricklaying in the course 
of which 350 experimental walls and two small experi¬ 
mental houses have been built; the project is being 
conducted along broad but thoroughly practical lines 
with the advisory help of a group of brick manufac¬ 
turers, construction engineers, architects and brick- 
luusuns. A second new breakfast food has been devel¬ 
oped by the food varieties fellowship, and the work 
on carbonated beverages has resulted in valuable con¬ 
tributions to the technology of extract manufacture 
in this industry. The studies on cooking utensils have 
shown that corrosion during cooking operations is 
insignificant in degree and does not contribute in any 
way to food poisoning or other diseases. The inves¬ 
tigation of sleep has been one of the outstandingly 
productive projects of the institute. A new high- 
temperature insulating material has been worked out 
by the fellowship on beat insulation, and the contri¬ 
butions of the vitrified sewer-pipe fellowship have led 
to important economies in fuel consumption in this 
industry. The laundry and petroleum production 
fellowships have been partly transferred to the 
donors’ organizations, certain of the fundamental 
problems remaining in the institute. Comprehensive 
Btudi«?s on iodine are now in progress.® The process 
for the chrome-plating of aluminum worked out in 
the institute is now being applied commercially on a 
large scale. The organic synthesis fellowship has 
been remarkably successful in developing new, com¬ 
mercially valuable compounds for a wide variety of 
industrial uses. The plastic vinylite resin is one of 
the latest additions to this large list of products from 
hydrocarbon gases. 

Ten fellowships—those on surgical supplies, felt 


hat manufacture, aluminuin plating of ehronuum, 
licorice, beds, gum, industrial alcohol and stearic 
acid, and two fellowships on oast iron—completed 
their investigational programs during the dsoal year. 
Nine new fellowships became active: rosin oil, gar¬ 
ment, hemp paper, steel treatment, can, nicotine, wood 
by-products, fatty acid uses and oxygen. The insti¬ 
tution has been obliged, because of lack of space, to 
postpone the acceptance of several important prob¬ 
lems. 

The 143 men composing the industrial fellowship 
personnel at the end of the fiscal year bold degrees 
from seventy-eight universities and colleges.® Of the 
109 men with the rank of senior industrial fellow or 
industrial fellow, 46 have the Ph.D. or So.D. degree, 
and 22 others have a master’s or advanced engineer¬ 
ing degree. 

Since 1925 the institute has sponsored each year a 
series of radio talks on late progress in science and 
technology, broadcast from the University of Pitts¬ 
burgh Studio of Station KDKA. In a similar man¬ 
ner the importance of science to the nation’s welfare 
is kept before the public by means of public ad¬ 
dresses and newspaper and magazine articles pre¬ 
pared by members of the institute.^ 

During the nineteen years since the establishment 
of ffellon Institute at Pittsburgh, the amount of 
money appropriated to it by companies and a8i>ocia- 
tions was $6,749,273. The total contributions to 
scientific literature comprise 15 books; 96 bulletins; 
628 research reports; 849 other articles, and 407 
United States patents. 

Lawbenck W. Bass, 
Executive Assistant 

Hellon Instittjte or 
iNDUSTiiiAL Research 
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A NEW HEALTH INSTITUTE 

Blanketed by the debates over the tariff, the treaty 
and the Supreme Court, a bill has slipped through 
Congress, almost unnoticed, which will have a place in 
governmental history. It sets up a National Institute 
of Health. This has long been the dream of Senator 
Ransdell, of Louisiana. In realizing it he has hud the 
support of the American Medical Association, the 
American Public Health Association and various 
scientific bodies. His bill has the endorsement of Sec¬ 
retary Mellon and will doubtless be signed by Presi¬ 
dent Hoover, who has always taken a special interest 
in Bcien title research and in government agencies to 
further it. 

* On the institute ’■ researohee on iodine, see L. W. 
Base, SotsNcs, 71; 37, January 10, 1980. 


Under the Kansdell bill the Hygienic Laboratory is 
made the nucleus of the new establishment, which will 
be devoted to the purpose of inquiring into the cause, 
prevention and cure of diseases. The Treasury De¬ 
partment is specifically authorized to accept gifts 
from private sources for the furtherance of these in¬ 
vestigations, much as the Library of Congress was 
authorized some years ago to accept donations in its 
field. A system of fellowships in scientific research 
has been devised in order to secure the proper per- 

B On the institutional soorees of industrial research 
men, see W. A. Hamor, Bciknoe, 61: 625, 1020; 64; 
880, 1920. 

4 For a full account of the educational activities of 
Mellon Institute, see W. A. Hamor and L. W, ^ass, 
J. Chem. SducaticUf 7 : 81, 1930. 
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ftonnel and to encourage men and women of except 
tionai proficiency to devote their efforts to the war 
on disease. While a great deal has been accomplished 
by the universities, medical schools and endowed in- 
Btitutions^ these efforts heretofore have often lucked 
coordination. The idea is to make the institute “a 
great cooperative scientific organization in which 
leading experts in every branch of science will be 
brought together and given an opportunity to work 
in unison for the purpose of discovering the natural 
laws govm^ning human life.” 

The country's annual “human repair bill” runs to 


about $1,000,000,000. That takes no account of loss 
of time or loss of life from preventable disease. Con¬ 
gress has appropriated vast sums for research in 
crops and live stock, in mines and minerals, and in the 
problems and processes of industry, but it has done 
comparatively little to further the cause of human 
health. The workers in the Hygienic Laboratory 
have shown what could be done even with meager 
funds. With the far larger resources that the Na¬ 
tional Health Institute will ultimately command, it 
should be capable of doing great things .—The New 
York Times. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN IMPROVED DESIGN FOR A SIMPLE 
LABORATORY PLANT-DRIER 

Though heated air, with the aid of a variety of 
devices, is commonly utilized by botanists for drying 
their specimens rapidly while in the field, the older 
and much slower process of curing under pressure, 
by the changing of absorbent pads or blotters, is still 
very widely used in the college and high-school labo¬ 
ratories of the coimtry. That teaching botanists have 
not more generally taken advantage, both for them¬ 
selves and for their students, of the time-saving and 
trouble-eliminating method of heat-curing is undoubt¬ 
edly due quite as much to the fact that no entirely 
satisfactory apparatus has been made available as to 
any prejudice against the method. 

The writer, during the past nine years, has been 
oonstantly under the necessity of accomplishing 
quickly in his laboratory the curing of botanical 
specimens collected under field conditions that pro¬ 
hibit the use there of either blotters or heaters. To 
overcome this difficulty, various types of driers have 
been made and tested in the laboratory, where the 
Bpeoimens are sent as soon as possible after being 
collected, and finally a satisfactory drier has been 
obtained. It was built according to the plan shown 
in the accompanying drawing, as a permanent piew^ 
of laboratory equipment. 

This drier, though developed independently, is 
similar in many ways to an apparatus described by 
Dr. H. S. Jackson in the “Report of the New York 
State Botanist for 1924,”^ but it embodies several 
improvements and advantageous modifications not 
found in Dr. Jackson’s drier. 

This newly designed plant-drier consists essentially 
of a four-aided wooden box set on legs at a convenient 
height and provided with two electric lamps to fur¬ 
nish the needed heat. It is open at the top, but the 
bottom is closed by a galvanized iron pan which, 
wiiile being perforated with a number of holes to 

iNew York State Museum BuL 266, pp. 99-101, 1925. 




Fig. 3 


admit cold air, retains and stores heated air beneath 
the pack of specimens. 

A narrow ledge fastened around the inner walls of 
the box, halfway between top and bottom, serves as 
a support for the pack of specimens; and two sliding 
shelves, which rest on this ledge and are adjustable 
to the size of the pack, prevent the escape of heated 
air along its sides. 

Except the legs, which are of oak, all wooden parts 
ore made of yellow poplar, in order to reduce warp¬ 
ing to a minimum. When the usual black laboratory 
stain is applied to the box, inside and out, and to the 
shelves, and when the legs are finished with orange 
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Bhellao and clear varnish an appearance is obtained 
that is both pleasing and in harmony with other 
laboratory furniture. 

The Bpeeimen pack is prepared for drying, as in 
other cases where heated air is utilized, by separating 
the Bpecizaens from each other with oorrugated straw- 
board, the corrugations running, of course, the short 
way of the pack, so as to be vertical when the pack 
is set in the drier. After being strapped tightly be¬ 
tween press-boards or lattices, the pack is set on 
edge in the drier, the sliding shelves adjusted to its 
aides and the electric current turned on. The rate of 
drying can be controlled by the size of lamp used. 

In our hands, this drier has proved very satisfac¬ 


[ 7 <m. m im 

tory indeed. It is, first of all, a complete and inde¬ 
pendent unit. Aa it ocenpiee but Uttle space, it can 
be conveniently installed in a crowded labomtory. 
Requiring only to bo connected with an electric euiv 
rent, it is always ready for use, and large or small 
sets of specimens can be handled in it with equal 
facility. A full pack of wet aquatic plants can be 
dried in from eight to ten hours by using two 100^ 
watt lamps. There is, moreover, no danger of fire, 
and the specimens are not subjected to scorching or 
overheating. 

L. E. Tkhok 

Illinois Statu Natural History 
SUEVBT 
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SPECIAL ARTICLES 


DIRECT TRANSMISSION OF HUMAN 
TRACHOMA TO THE MONKEY 

In previous notes we drew attention to the success¬ 
ful transmission of experimental trachoma from mon¬ 
key to monkey by (a) simple caging together of in¬ 
fected and uninfected Macacus rhesus,^ (b) by re¬ 
peated swabbing of the normal conjunctivae with the 
secretions from the experimental lesions in Macacus 
rhesus^ and (c) by the repeated instillation of cul¬ 
tures of Bact, granulosis into the conjunctival sac of 
normal rhesus with subsequent massage of the eyelid.* 
The last method is, of course, not an example of mon¬ 
key to monkey transmission except in respect to the 
principle of eye to eye conveyance. 

In this note we are reporting two instances of direct 
transmission of trachoma by means of secretions 
from biunan cases to normal Macacus rhesus, which 
showed, previously to the swabbings, smooth con¬ 
junctivae. For the materials and effective cooperation 
we are indebted to Dr. Martin Cohen, of New York. 

The cases consisted of two white persons residing 
in New York. Case A had suffered from trachoma 
for ton years. The lesions were characteristic, con¬ 
sisting of granulations, extensive scar formation and 
pannus. Case B had suffered from the active disease 
for two years. The lesions consisted also of granula¬ 
tions, scars and pannus. 

The secretions from each case were taken on cotton 
swabs and transferred directly, by gentle rubbing, to 
the smooth conjunctivae of each of three monkeys. 
Nine swabbings were made from nuin to monkey in 
Case A and seven in Case B. 

Thirteen days after the last swabbing from Cose A, 
one monkey showed granular lesions of experimental 
trachoma, and thirteen days after the last transfer 

1 J. R. Tyler, Scienck, 70: 612, 1029. 

*P. K. Olitsky and J. B. Tyier, Soibnoe, 71 j 268 , 
1980 . 


from Case B the three respective monkeys presented 
typical granulomatous changes. 

Conjunctival tissue was removed from Case A for 
curative purposes by Dr. Cohen and employed for di¬ 
rect sulxsonjunctival injections in three further nor¬ 
mal Macacus rhesus presenting smooth conjunctivae. 
Within four to ten days, all three developed granular 
lesions of experimental trachoma. The excised tissue 
was also employed for bacteriological study. Cul¬ 
tures of Bad* granulosis were isolated, and these when 
injected suboonjunctivally into three normal monkeys 
induced in all experimental trachomatous changes in 
nine to eleven days. 

Finally, granulomatous tissue removed from the 
jfloukey infected by swabbing from Case A yielded 
cultures of Bad* granulosis* 

The direct transmission of trachoma to monkeys 
has already been effected by several investigators," 
but the present experiments are the first in which both 
transmission and the isolation of Bad* gramdosis 
have been successful with the same trachomatous ma¬ 
terial. 

PeTBR K, OlilTBKT 
Joseph E. Tyler 

The BoOKErELLEB iNSTmm 
POR Medical Bbsearch, 

New York Oitt 

ASSOCIATION AND CONSTITUTION 

The study of the properties of compounds has 
unfortunately not yet made it possible to predict the 
properties of associated compounds with any degree 
of success. It now appears that the association as 
measured by the fluidity method varies regularly in a 
given homologous series, so that the association itadf 

«For lit^ature see; H. Noguchi, Jmer. jr«g„ 

Bupplemeat No. 2, 1928, xlviii; and V. Merax 094 
F: J. Petit, ^‘Le Trachoma,'' Paris, 1989. 
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my be eahstdated) thus pemitting the oalotdation of 
other proi>ertieB dependeat upon the association. It 
is found that groups causing association^ such as 
oarboxylf hydroxyl, szilphydrate, etc., are most ac- 

rPBB Obbkeviid akd Caloitlated Absolute Tempera- 
TURES BxqnruED to Give a Fluidity op 100 Kheb 
TO Various Acids, with the Pre¬ 
dicted Associations 


Substance 



fee 


Formic acid .. 

.. 2.225 

325.5 

324.7* 

0.2 

Acetic acid . 

. 1.841 

804.9 

805.7* 

0.3 

Propionic acid . 

. 1.816 

298.8 

300.0* 

0.4 

Butyric acid .-. 

. 1.672 

321.0 

320.2* 

0.2 

Valeric acid . 

. 1.627 

341.3 

342.0* 

0.2 

Oaproic acid. 

. 1.482 

369.8 

861.3* 

0.4 

Heptylic acid. 

. 1.438 

376.9 

377.5 

0.2 

Capriiic acid . 

. 3.393 

392.0 

381.7* 

2.7 

Laurie acid... 

,, 1.216 

436.7 

435.7 

0.0 


* Fluidity not moasurod by the authors. 


The Observed and Calculated Absolute Tempera¬ 
tures Kecuibed to Give a Fluidity of 100 Rhes 
TO Various Al(X)Hols together with the 
Predicted Associations 


Substance 

|l 

in 

'i g| 

£-.oS 

Predicted absolute 
temperature to pro¬ 
duce q}=:100 Bhes 

Observed absolute 
temperature to pro¬ 
duce qj = 100 Bhes 

Percentage 

difference 

Methyl alcohol .. 

2.097 

272,0 

263.2* 

3,2 

Ethyl alcohol .. 

2.001 

298.1 

302.9* 

1.6 

Propyl alcohol . 

1.906 

320.8 

329.2* 

2,6 

Isopropyl alcohol. 

1.839 

309.6 

824.3* 

4.8 

Butyl alcohol .. 

1.811 

839.7 

839.7* 

0.0 

Isobutyl alcohol.-. 

1.778 

333.6 

342.2* 

2.6 

Xrlmethyl carbiuol 

1.711 

321.0 

834.8* 

4.1 

Amyl alcohol. 

1.C49 

341.2 

849.2* 

2.3 

Amyl (inactive) alco¬ 
hol ...... 

1.682 

348.0 

349.2* 

0.3 

Bhnethyl-ethyl carbl- 

nol —.... 

1.582 

827.3 

88B.O* 

2.7 

AUyl alcohol... 

1.906 

320.8 

311.2* 

2.7 

ja»*HB!ptyl alcohol .. 

L625 

374.4 

862.3 

3.2 

a-Octyl alcohol ... 

1.430 

878.7 

876.7 

0,5 


not meaaured by the authors. 


tive at the end of a paraffin chain and are lees active 
as the paraffin chain is shortened or as the active 
groups are moved toward the center of the paraffin 
chain. These effects may be incorporated in a 
formula.^ 

The following tables will show the association as 
calculated by formula for certain compounds and also 
the temperatures required to give these compounds a 
fluidity of 100 rhes, the fluidity of water at 20® C. 
In the case of the mercaptans, the fluidity has, for 
convenience, been taken as 200 rhes. 

The Observed and Predicted Absolute Temperatures 
Bequired to Give a Fluidity of 200 Rhes to 
Various Mercaptans together with the 
Predicted Associations 


Substance 

Predicted associa¬ 
tion at qj = 200 

Rhea 

Predicted absolute | 
temperature to pro- j 
duce qj = 200 Rhea 

Observed absolute | 
temperature to pro- ^ 
duee q) = 200 Rhea j 

Percentage | 

difference | 

n-Ethyl mercaptan . 

... 1.118 

250.0 

247.6 

1.0 

n-Propyl mercaptan .. 

.... 1.107 

272.0 

273.5 

0.6 

n-Butyl mercaptan . 

... 1.095 

293.2 

293.1 

0.0 

n-Pontyl mercaptan. 

... 1.084 

314.3 

315.7 

0.4 

n-Hexyl mercaptan . 

... 1.072 

334.5 

835.8 

0.3 

n-Heptyl mercaptan. 

... 1.061 

354.5 

355.8 

0.4 

n-Octyl mercaptan. 

... 1.049 

373.7 

373.7 

0,0 

n-Nonyl mercaptan. 

... 1.038 

392.7 

389.7 

0.8 

Propane thiol-2. 

... 1.082 

265.8 

209.0 

1.2 

Pentane thiol-2 . 

... 1.055 

305.8 

301.1 

1.5 

Hexane thiol-2 . 

... 1.041 

324.8 

321.9 

0.9 

Heptane thiol - 2 . 

.. 1.027 

343.1 

342.3 

0.2 

Octane thiol ^ 2 . 

... 1.013 

360.8 

360.5 

0.8 

Nonane thiol - 2 -. 

.. 1.000 

378.3 

378,3 

0.0 


If one excludes capriiic acid, the average deviation 
between the observed and calculated values for the 
acids is only 0.2 per cent., which is less than one’ 
tenth of the deviation shown by capriiic acid, so that 
we propose to prepare further samples of this sub- 
stanoe in order to learn whether this difference is real 
or not. The average deviation with the thirteen alco¬ 
hols is somewhat higher, averaging 2.3 per cent. If 
we include twenty-two different isomeric octyl alco¬ 
hols, the deviation is 1.2 per cent. The average de¬ 
viation for fourteen mercaptans in 0.6 per cent 
Therefore the average deviation for fifty-seven cal¬ 
culated substances is 0.9 per cent. 

Eugene C. Bingham 
Holmes J. Fornwai/t 

liAFAYVTTB COLLEGE 

t See Eugene C. Bingham and Logan B. Barrall, J. of 
Shoolo^, 1: 174, 1930. 
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Bending of curved tubes: William Kovoaard. This 
paper i« an abstract of reports on a series of tests with 
curved tubes, such as are used as expansion bonds in 
fitoam piping. The theoretical investigation, the tests 
and their analysis were carried out by the author during 
the years 1925 to 1929. The study began with the 
development of formulas for determining the doflecfions 
and stresses in such pipes when they are subject to bend¬ 
ing. Suppose, for instance, that a bending couple, tend¬ 
ing to increase the curvature, is applied to a pipe bend. 
The stress forces will then cause a small deformation of 
the transverse circular section which takes the form of 
an oval with its minor axis in the plane of bending. 
Hereby the material farthest from the neutral axis is 
largely relieved of longitudinal stresses, and the maxi¬ 
mum values of these stresses, instead of occurring at the 
top and bottom of the section, as in the bending of a 
solid bar, occxiT at points much nearer to the neutral 
axis. The result is that equilibrium between the ex¬ 
ternal bending moments and the internal stress couples 
will not be established until the bend has taken an an¬ 
gular deflection much greater than in the absence of 
sectional deformation. It follows that also the linear 
displacement of the ends of the pipe is much greater, a 
point which is of great imi>ortance to the engineer in the 
bends used in steam pipes to. provide for expansion due to 
a rise in temperature. In all, nine full-scale pipe bends 
were tested in the laboratories of the Massachusetts In¬ 
stitute of Technology, varying in diameter from 4^ 
inches to 14 inches, and with a radius of curvature from 
one and one half to six times the diameter. The thick¬ 
ness of the pipe wall covered a wide range, the pipes 
being designed for steam pressures varying from about 
100 to 000 pounds per square inch. The analysis of the 
tests led to the following general conclusions: (1) The 
calculated values of the displacement of the ends of a 
bend relative to each other, as also of the sectional defor¬ 
mations, showed an excellent correspondence with the 
observed values. The calculated stresses, longitudinal as 
well as transverse, corresponded well with the stresses 
obtained by measiiremonts so long as the material was 
within the elastic limit. (2) The elastic yielding capac¬ 
ity of the pipe bends seemed to be dominated by the 
magnitude of the longitudinal stresses. It waa found 
that BO long as those stresses did not exceed 20,000 
pounds per square inch, there was no appreciable perma¬ 
nent set in a bend, although probably local overstrain 
existed at certain points. On the basis of those results 
it was recommended to design pipe bends for a calculated 
longitudinal stress of 16,000 pounds per square inch. A 
special study was made of the occurrence of plastic flow 
in the material, evidenced chiefly by the appearance of 
Liiders lines on the surface of the pipes, and indicated 
also by the measurements pf the strain meters. The 
principal formulas used in the analysis are given in an 
appendix. 


The effect of the annihilation of matter on the wave- 
length of light from the nebulae: Hichakd 0. Tolman. 
The purpose of this paper is to examine the cause of the 
red-shift in the light from the extra-galactic nebulae, 
which has been found by Hubble and Humason to in¬ 
crease approximately linearly with the distance of the 
nebulae, and if interpreted as an ordinary Doppler effect 
would correspond to enormous velocities of recession for 
the more distant objects of this class. The method of 
attack is to investigate, on the basis of the principles of 
general relativity, what form of line element for the uni¬ 
verse as a whole would correspond to the continuous 
transformation of matter into radiation which appears 
to be going on throughout the universe and then deter¬ 
mine if this form of Une element would have any effect 
on the wave-length of light from distant objects. At¬ 
tention is first called to the fact that neither of the rival 
static line elements for the universe proposed by Kinstein 
and by de Sitter gives a satisfactory explanation of the 
red-shift, and that previous work of the author has shovm 
that these are the only sfufic lino elements which would 
agree with approximately uniform conditions throughout 
the universe. These static line elements, liowover, corre¬ 
spond in the Einstein case to a universe permanently 
filled with a constant distribution of matter and in the 
de Sitter case to a universe which is permanently empty. 
Hence if we accept the contemporary opinion of the 
astro-physicists that the universe Is actually filled with a 
distribution of matter, which is continuously changing 
over into radiation, we must expect that the actual line 
element for the universe will be a non-static one corre¬ 
sponding to the non-static condition of the universe. By 
a ^plying the requirements that conditions throughout the 
universe shall on the average be substantially uniform, 
and that particles (nebulae) which are at rest in the 
coordinates chosen shall remain so, as is necessary for the 
preservation of a stable distribution, the author is then 
able to obtain for the line element of the universe the 
expression 

^o(t) 

+df* (1) 

where E is a constant and y is a function of t which gives 
the dependence of the line element on the time. With 
the help of this form of line element, it is then possible 
to obtain an expression for the density of matter in the 
universe and to show that g must bo changing with the 
time if a general transformation of matter into radiation 
is really taking place. Furthermore, if we apply the 
additional requirement that particles (nebulae) which 
are not exactly stationary in the coordinates chosen tend 
to become so, it can be shown that g must be increasing 
with the time, and this leads to a red-shift in the light 
from distant objects. Finally, assuming in the neighhot- 
hood of t = 0 a simple linear dependence on time, 

g=:af2IPt (S) 
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it is found ibat if is a quantity which is related on the 
one hand to the average rate at which matter is changing 
over Into radiation and on the othor hand to the known 
shift in wave-length with distance. By comparison with 
observational data it is then shown that the value of h 
necessary to account for the known red-sblft falls close to 
the range of values which would correspond to the rates 
of transformation of matter into radiation for actual 
stars of different types, although considerably higher 
than that for an average star. In conclusion, it is 
pointed out that further information as to the exact de¬ 
pendence of the rod-shift on distance and knowledge as 
to the concentration of dust In the universe and its rate 
of annihilation are very desirable. It is also emphasii&ed 
that the simplidcation of the model used for the calcu¬ 
lation and the assumptions, such as that of a linear de¬ 
pendence on time, make it necessary to regard the treat¬ 
ment given as not better than a first approximation to 
the correct theory. 

Thff energy requirements of intense mental effort: 
Francis G. Benedict and Cornelia Oolay Benedict. 
The popular tradition that fish is a brain food has given 
way to the idea that mental effort demands calories. The 
feeling of complete mental and physical exhaustion as an 
aftermath of intense, sustained mental effort has led to 
interest in the real dynamic elf cm?, t of so-called ‘‘mental 
work. By measuring the changes in the heart rate, the 
respiration rate, the character of the respiration, the 
carbonic acid exhalation and especially the consumption 
of oxygen, definite evidence can bo secured of tho im¬ 
mediate results of intense mental effort. Studies made 
in earlier years on the influence of mental work uimn 
heat production have shown either that the mental effort 
had no effect or a very pronounced effect. Further ex¬ 
periments have beon made during the winter of 1930 at 
the Nutrition Laboratory of the Carnegie Institution of 
Washington, at Boston, in which tho subjects (five men 
and one woman) were measured under three different 
conditions: first, during complete muscular and digestive 
repose and as nearly as possible in a state of mental 
vacuity; second, during “attention*' or response to an 
electric signal, but with no active cerebral processes of a 
complex nature; third, during intense, sustained mental 
activity, as in the elaboration of mental arithmetic prob¬ 
lems for an hour, at the end of which time each subject 
admitted that ho was exhausted, at least mentally. The 
first series of observations with each subject represented 
the measurement of the now well-known ‘ ‘ basal raetabo- 
Uew,“ a measurement made daily in the hospital, espe¬ 
cially In suspected thyroid cases, and likewise used as 
evideneo of the level of vital activity of normal persons. 
The problems, such as multiplying mentally 73 by 47, 
were given orally, and at tho completion of each problem 
the subject touched a telegraph key. Problem followed 
problem as rapidly as solved, and with one subject a 
eoxnpleidty represented by numbers such as 873 by 67 
was reached sucoessfully. The general picture of the 
eifeot of mSBtal effort was the same with all subjects, 
a distinct inorease in heart rate, a pronounced alteration 


in the general character of the respiration, a small in¬ 
crease in the carbonic acid exhalation and a slightly 
smaller increase in tho oxygen conBiunption. In the 
periods of repose following the mental work all these 
factors immediately resumed their former level and 
nature. During the mental effort, lasting in some cases 
more than an hour, the different factors measured showed 
no increase from period to period during tho four con¬ 
secutive fifteen-minute periods. The reaponse to mental 
effort is therefore inuaediato and not cunmlativo, at least 
when the mental effort is uniform in nature. From the 
slight increase in the carbonic acid exhalation and the 
oxygen consumption it is possible to calculate the extra 
heat produced during such mental effort, that is, the 
increase above the heat production during complete 
muscular, digestive and mental repose. From the stand¬ 
point of dynamics it is perhaps surprising that the extra 
caloric demands of mental effort are so small. The pro¬ 
fessor absorbed in intense mental effort for one hour has 
on extra demand for food or for calories during the 
entire hour not greater than the extra needs of the maid 
who dusts off his desk for five minutes. The cloistered 
scholar at his books may be surprised to learn that the 
extra calories needed for one hour of intense mental ef¬ 
fort would be completely met by the eating of one oyster 
cracker or one half of a salted peanut. 

The suppression of fluorescence in concentrated solu¬ 
tions: Ernest Merritt. In dilute solutions the “spe¬ 
cific fluorescence" of a substance, i.e., the fluorCBcent 
omission per molecule, has been found to be constant 
throughout a considerable range. But os the concentra¬ 
tion is increased a point is finally reached at which tho 
specific fluorescence suddenly begins to diminish ex¬ 
ponentially with increasing concentration. Apparently 
when the molecules of the active substance are sufficiently 
close together some action occurs which inhibits the proc¬ 
ess of emission. It has beon suggested that we have to 
do with collisions of the second kind or with some in¬ 
ductive action between the molecules which disturbs the 
conditions for radiation. Assuming that some action of 
this kind occurs when the distance between molecules is 
less than some specified distance, and assuming further 
that the active molecules are distributed at random, a law 
of variation of fluorescence with concentration has been 
derived for liquids by Perrin and for solids by Merritt. 
But this law indicates an exponential variation for all 
values of the concentration. In some cases the experi¬ 
mental results reported by Wawilow differ by as much os 
60 per cent, from those computed by Perrin's formula. 
Abandoning the idea of random distribution the author 
asBumes that the potential energy of the molecule of 
active material when at a distance from other similar 
molecules is less than its energy when near another active 
molecule. This makes it necessary to introduce the 
BoliEmann distribution law in computing the probable 
distribution and leads to a new expression for the spe^ 
ciflo fludrescence, F, namely: 

1 +(«»*»- 
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n = concentration; Q =; ener^ (nagative) required la 
bringing two active moleonlee together from a great die* 
tance; |ir:a constant determined by the maximum die* 
tance apart at which one active molecule prevents 
radiation by the other. This expression represents the ex¬ 
perimental results better than that derived on the as¬ 
sumption of random distribution. For large values of 
n the expression takes the form 

which was given by Wawilow as best representing his 
results. The corresponding expression for the observed 
duorescenco in the case of a solid is also derived and is 
found to agree with the experimental results. The com¬ 
plicating effects of dissociation and the possible causes 
of the inhibiting action are discussed. 

X-ray diJS^raction determinations of electron distribu-^ 
tions in atoms: Aethuk II. Compton. Work by Darwin, 
the author, the Braggs, Duane and others has made it 
possible to estimate from measurements of the intensity 
of X-ray diffraction by crystals the distribution of the 
electrons in the atoms of which the crystals are composed. 
Similar analysis now shows that the density of distribu¬ 
tion of the electrons as a function of the distance from 
the center of an atom may be expressed as a Fourier 
integral, which can bo evaluated from the observed in¬ 
tensities of the X-rays diffracted by amorphous sub¬ 
stances. The theory, which is based on classical electro¬ 
dynamics, is identical with the results of the quantum 
mechanics, except for a small correction which is to be 
applied when dealing with the diffraction of short waves 
at large angles. A comparison of the results obtained 
from the diffraction by gases with those calculated from 
the diffraction by crystals shows a close agreement in 
the general form of the electron distribution curves. The 
data from the gases show, however, a stronger concontra* 
tion of the electrons near the center of the atom, a result 
which is doubtless due to the thermal agitation of the 
atoms in the crystal lattice, which gives to these atoms 
an apparent diffuseness. In fact, we are thus afforded 
an interference method of determining the amplitude of 
the atomic motions in a crystal lattice. The results are 
in qualitative accord with those to be expected from the 
usual kinetic theory. 

Absorption spectra and the problem of the pyrones: 
B. 0. Gibbs, J. E. Johnson and E. 0. Huohbs (intro¬ 
duced by Ernest Merritt). Organic compounds that con¬ 
tain a pyrone ring exhibit certain unusual properties. 
Strictly chemical evidence as well as that of absorption 
spectra has led to conflicting suggestions regarding the 
structural formulas for the pyrones and their acid salts. 
Arguments have been advanced for the free substance 
chiefly in favor of either the ketonio structure with a 
quinoid-like nucleus or an inner salt formula, the nucleus 
of which is benxenoid. In forming an acid salt, the 
acid radical has been considered to be attached to either 
of the two oxygen atoms or to the carbon atom involved 
In the ketonic linkage thus producing either an oxonium 
or a carbonium salt. In seeking to secure crucial data 
that might serve to clarify the problem, the absorption 


apoetra of gamnia^^oaa^ dlmotbyl pyrone/b<mso|i!yrim 
and xanthone in absolute alcohol and alooholie Hd wart 
earefttUy examined, filulphuric acid solutions of two of 
these compounds were also examined. Whenever die* 
aociation might conceivably occur and thus possibly 
modify the results, ether or dimethyl sulphate solutioaa 
were also measured. The absorption for the neutral 
solutions of gauuna-pyrone and dimethyl pyrone is ohar- 
acteristic of that found for compounds known to have a 
ketonic linkage which, in these cases, involves a quinoid- 
like nucleus. Although the absorption in the case of 
neutral benzopyrone and xanthone is more complex due 
to the presence of benzene rings, the ketonic type of ab¬ 
sorption also appears to be present in these compounds. 
The absorption curve for the acid solution of each of 
these four compounds resembles that for the correspond¬ 
ing neutral solution. It is therefore concluded that in 
forming an acid salt of these pyrones, the ketonic linkage 
is not broken and that an oxonium salt is produced 
through addition to the ketonic oxygen atom. The for¬ 
mation of a carbonium salt would have necessitated a 
rupturing of the ketonic linkage, thus producing a 
marked change in the nature of the absorption spectra. 
Furthermore the resemblance between the absorption of 
the free pyrones and that of their acid salts gives fairly 
conclusive evidence that these salts do not have an 
oxonium bonzenoid structure, for such a structure would 
have yielded widely modified absorption spectra. Addl^ 
tional eonflrmation of these conclusions is obtained by 
comparing the absorption of 4-methoxy Intidine, a com¬ 
pound in which only the benzenoid structure is possible, 
with that of its ketonic isomer, N-methyl lutidone. The 
absorption spectrum of lutidone bears a close resemblance 
to ^at of pyrone, but that of lutidine is radically dif¬ 
ferent, being similar in character to those for benzene and 
toluene. 
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THE SYMMETRY OF TIME IN PHYSICS* 

By Professor GILBERT N. LEWIS 

UNIVERSITY OF OALirOBNIA 


A raw years ago I presented^ the outline of a 
theory of light which required a radical change in our 
ideas of temporal causality. Instead of assuming the 
time-honored unidirectional causality, in which cause 
inevitably precedes effect, it proved necessary to as¬ 
sume that the present phenomena of a system are de¬ 
termined no more by the past states of the system 
than by its future states. Several recent develop¬ 
ments in physios make this assumption seem less 
startling now than then; indeed I am fully convinced 
that there is no other way in which we can account 
for the known phenomena of light. Moreover, new 
discoveries in wave mechanics indicate that any con¬ 
clusions concerning the emission of light must be ex¬ 
tended to the emission of every kind of material par- 
tiete. 

By such considerations I was led, in '*The Anatomy 
of Science,” to examine with some care the moaning 

* Address given on the occasion of the presentation of 
the gold medal of the Society of Arts ana Sciences, New 
tertL April 17, 1980. 

t Kat1lr^ 117; 286, 1926. 


of time, as the word is used in physical science. It 
often happens that a common concept of daily life 
may profitably be simplified or refined when it is to 
be employed in a single branch of science. In study¬ 
ing the vastly complex phenomena of nature, as they 
come to us through our sense impressions, we could 
moke little headway did we not segregate and idealize 
certain groups of like phenomena for the purpose of 
special study. Such segregations define the several 
branches of science, of which one of the most highly 
specialized and idealized is physics. Only a few types 
of phenomena are included within its bounds, and in 
its study we consciously abstain from employing 
many of our commonest ideas, such as purpose, good¬ 
ness, beauty. In the physical sciences a statue of 
Praxiteles is a certain mass of crystalline calcium car¬ 
bonate; the shape may or may not be mentioned. 
It was the scientific arrogance of a previous age that 
called a law of physios a law of nature. To speak so 
is to forget the bounds that we have ourselves estab¬ 
lished. 
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It is therefore evident that such notioziB as those of 
time and space may be given a simpler signidcanee 
when we are dealing with a single science than when 
WG arc oonoomed with the complexities of natural oc* 
ourrences in general. Our common idea of time is 
notably unidirectional, but this is largely due to the 
phenomena of consciousness and memory. Was New¬ 
ton right in deliberately introducing into physics this 
common idea of the flow of time? Surely in one 
great branch of physics which we owe to his genius, 
the mechanics of conserv^ativo systems, it has long 
been recognized that there is need for nothing’ more 
than the simple idea of s>Tninetrical time, which makes 
no distinction between past and future. 

These two ideas of time, the luddirectional and the 
symmetrical, 1 have for brevity called ^‘one-way” and 
^‘two-way” time. In going from the very simple sci¬ 
ence of mechanics to the very complex science of psy¬ 
chology, we must change from two-way to one-way 
time. It is important to inquire where this transition 
comes, and whether two-way time suffices for some 
parts of physics while one-way time is needed for the 
remainder. 

The thesis that 1 announced earlier, and now wish 
to elaborate, is that throughout the sciences of physios 
and chemistry, symmetrical or two-way time every¬ 
where suffices. As a philosophic speculation this view 
has received some attention, but I shall be much dis¬ 
appointed if it can not also be accepted as the state¬ 
ment of a law of physics, of exceptional scope and 
power, directly applicable to the solution of many 
classical and modern problems of physics. 

Let us therefore review the several great branches 
of physics in tlie light of this thesis of symmetrical 
time. These branches are mechanics, thermodynamics, 
theory of radiation and electromagnetics. We shall 
see that nearly everywhere the physicist has purged 
from his science the use of One-way time, as though 
aware that this idea introduces an anthropomorphic 
element, alien to the ideals of physics. Nevertheless, 
in several important cases unidirectional time and 
unidirectional causality have been invoked, but always, 
as we shall proceed to show, in support of some false 
doctrine. 

Mechanics 

Mechanics includes the still more limited science of 
kinematics. For a century or more there have been 
attempts,® culminating in the brilliant work of 
Minkowski, to make kinematics a branch of geometry. 
It was the hope, now fulfilled, that time could be 
combined with space into a four-dimensional manifold, 
of which the geometry should* reproduce the science 
of kinematics. 

< Fechner (Kleins Btdniften), *^I>er Baum bat 
Tier Dimenslonen. ’' 


, To lighten the discussion, let us imagine one of 
these precursors of Minkowski, whom we may oall 
Dr. X. In one of his note books we might read, 
"If this geometrical view of kinematics is correct there 
must be no distinction of past and future. It would 
be absurd in Euclidean geometry to prove a theorem 
by means of a diagram, and then to claim that the 
theorem becomes invalid if the diagram is turned 
upside down. Likewise there is no up or down in 
the four-dimensional geometry of kinematics.^' 

It was also the belief of Dr. X that the rest of 
mechanics could in turn be identified with a still more 
comprehensive geometry, and it seemed to him that 
this view received some corroboration in the fact that 
the mechanics of conservative systems requires no 
dissymmetry of time. All the equations of mechanics 
are equally valid when t is replaced by -1. The 
chance of error is the same in calculating an eclipse 
of a thousand years ago or of a thousand years hence. 

Becoming even bolder, this eager speculator hoped 
that not only mechanics but all physics might even¬ 
tually be reduced to a geometry. He wrote, "If this 
belief be correct, Newton’s idea of a flow of time has 
no place in physics. Until I see strong evidence to 
the contrary, 1 shall maintain this to be a basic law 
of physics, that all rules which are obtained from a 
study of physical processes hold with equal validity 
if these processes are reversed in time. Every equa¬ 
tion and every explanation used in physics must be 
compatible with the symmetry of time. Thus we can 
no. longer regard effect os subsequent to cause. If we 
think of the present as pushed into existence by the 
past, we must in precisely the same sense think of it 
as pulled into existence by the future,” 

Thermodtkauios 

The second law of thermodynamics was a source of 
uneasiness to Dr. X. Recognizing the importance of 
its consequences, he still objected to the statement 
of Clausius, namely, that in any system left to itself 
the entropy increases steadily toward a maximum. 
This statement is in direct defiance to the law of the 
symmetry of time. Therefore to Dr. X it was a great 
satisfaction to read in a paper of Willard Oibbs that 
"the impossibility of an uncompensated decrease of 
entropy seems to be reduced to an improbability”; 
and later to follow the development of ^is thesis by 
Boltzmaun until near the end of the famous lectures 
on "Oastheorie” he found Boltzmann saying, "Hence, 
for the universe, both directions of time are ipdia- 
tinguishable, as in space there is no up or down,” 

Boltzmann's qualifications of this statement se^ed 
unneeessary to Dr. X, who now definitely indudad 
fhrnmpdynamics among those branches of ^ physies 
whieh require symmelrieal time ondjr. In hie note 
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Vodk we read, ^^The iitatistioal interpretation of ther- 
m^ynamies offered by Gibbs and Boltsnnann affords 
for the first time an understanding of entropy. The 
process irreversible in time does not exist. This 
eorollary of the law of symmetry in time itself leads 
to further important consequences. Thence we may 
prove to those who are still skeptical the atomic struc¬ 
ture of matter, as follows: if we imagine two con¬ 
tinuous media to diffuse into one another, such a 
diffusion would in principle be a phenomenon which 
by no physical means could be reversed, but if two 
streams composed of discrete particles should diffuse, 
then, although it might be a matter of great difllcuHy 
to recapture the particles and restore each to its own 
kind, yet in principle the process is reversible and 
indeed, according to Boltzmann, the separation will 
ocenr spontaneously if the system be left to itself 
for a sufficiently long period/^ 

Dr. X adds a remark of much subtlety. “While 
we recognixe the particulate nature of matter, vfv. 
allow each particle to have a position and a velocity 
chosen from a whole continuum of possible values. 
Thus while we claim that an isolated system repeat¬ 
edly returns nearly to its initial condition, we can not 
say that it returns exactly to that condition. If wo 
start with a number of molecules all moving in pre¬ 
cisely the same direction, we can not claim that after 
some disturbance they ever again move quite parallel 
to one another. This implies a sort of irreversibility, 
and while I am not sure that it is a contradiction to 
symmetrical time, I confess that I should be better 
satisfied if we could claim the exact recurrence of an 
initial state.'^ 

It is a pity that Dr. X did not live to see the 
universal acceptance of quantum theory, which assigns 
to an isolated system not an infinite continuum of 
states, but a finite number of discrete states. Thus 
every particular state exactly recurs within finite 
time. This modem picture is far simpler than that 
of Boltzmann, especially as we are going to see that 
each particular state occurs as often as every other. 
Hence molecular statistics furnishes quite elementary 
llroblems in the theory of probability, like the tossing 
of coins or the shuffling of cards. 

In the main, however, the problems of thermo¬ 
dynamics to-day are not far different from those 
discttssed by Boltzmann and Dr. X. In the note book 
of the latter we read, "The earth is constantly receiv¬ 
ing energy from the sun, and in consequence water 
is continuously flowing over Niagara Falls, but these 
descriptive statements can not be called laws of 
physics. When we turn to the process^ studied in 
iiiC laboratory we find that when a hot and cold body 
ere br^ it is almost certain that the 

two imaperatures will beccine equalized until no 
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discernible difference remains. If we mix two mu¬ 
tually soluble liquids, we may expect the concentra¬ 
tion to become nearly uniform. I have learned that 
it is possible to perform an operation upon the brains 
of mice so that they respond to no external stimuli, 
but can still run aimlcBsly about. If a large number 
of these mice are placed in one end of a box, that 
end is now heavier than the other; but this distinction 
rapidly disappears as the mice, in their random move¬ 
ments, cover with greater uniformity the bottom of 
the box, so that we may no longer discern any ten¬ 
dency of the box in one direction or the other. I 
claim that in all these cases there is no phenomenon 
irreversible in time, and indeed nothing more formi¬ 
dable occurs than in the proverbial case of a needle 
dropped into a haystack.” 

Before analyzing fin’ther these problems, we may 
consider a very interesting discussion of one-way time 
by Professor Eddington, in “The Nature of the 
Physical World.” He arrives at a compromise, first 
by stating that one-way time does not occur in physics 
outside of thermodynamics, and then by reducing the 
principle of the increase of entropy from a “pri¬ 
mary” to a “secondary” law, which does not prevent 
him, however, from deducing therefrom a “running 
down of the universe.” To this compromise I can not 
agree. The first statement will bo answered by the 
cases which will bo discussed in the following sections, 
and the second can not be regarded as consistent with 
the new conception of thermodynamics. 

We must be cautious about extending to the whole 
cosmos the rules which we have obtained from limited 
experiments in our small laboratories. The chance 
of obtaining valid results from such an extrapolation 
is very email, but it can be made in a purely formal 
way. If the universe ib finite, as is now frequently 
supposed, then the formal application of our existing 
ideas of thermodynamics and statistics leads directly 
to the following statement: The precise present state 
of the universe has occurred in the past and will 
recur in the future, and in each case within finite 
time. Whether the universe actually is running down 
is, of course, another matter. All we can say is that 
such an assumption obtains no support from thermo¬ 
dynamics. 

Let us, however, turn from the behavior of the 
universe, about which we know almost nothing, to the 
phenomena of the laboratory, about which we know a 
little more. Even in this limited domain it is going 
to be difficult enough to persuade ourselves that such 
a phenomenon as an explosion is wholly compatible 
with the thesis of symmetrical time. If a statement 
runs counter to a fixed habit of thought which has 
become nearly instinctive, it may be accepted by 
many, but believed by few. The use of one-way time 
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has become seeond nature to ns, and to oust from 
the mind all its implications, even ivhen we set our¬ 
selves to do 60 , is no easy task. Nevertheless, perhaps 
we can make this task easier if we dig up by the 
roots and examine with all care this thing that we 
call an irreversible process. 

We must begin by guarding against two human 
frailties—^the feeling that there is some real distinc¬ 
tion between familiar and unfamiliar things, and the 
fear of large numbers. Let us illustrate by means of 
a pack of cards, and at first a very small pack, say 
the ace, two, three and four of spades. There are 
twenty-four possible distributions, such as 1, 2, 3, 4; 
4, 2, 1, 3; 4, 3, 2, 1, and so on. Of these the first 
and third are a little more easily described and remem¬ 
bered than the other twenty-two, which for this reason 
we call nondescript, but this is only a question of 
familiarity. A whist player would think of the ar¬ 
rangement, 1, 4, 3, 2, and there is no one of the 
twenty-four arrangements which might not be par¬ 
ticularly significant in some other card game. 

If our attention has been" drawn to one particular 
distribution, we remark upon it when it results from 
random shuffling; but on the average each distribu¬ 
tion, whether or not it has been favored by our atten¬ 
tion, will turn up once in twenty-four times. If we 
now take a pack of fifty-two cards, the familiar, or 
easily described, distributions are relatively rare com¬ 
pared with all the nondescript arrangements, and if 
random shuffling should give the exact distribution of 
the pack as it comes from the manufacturer it would 
seem almost a miracle; yet we can say with the same 
certainty as before that any one particular distribu¬ 
tion will, on the average, occur once in 621 times. 
The rules of arithmetic are the same for large numbers 
as for small. 

There is no such thing as a woll-shuffled pack, 
except with reference to certain familiar sequences. 
If the distribution does not closely resemble some 
familiar sequence, we might call it well shuffled. 
There is, however, another sense in which the idea of 
shuffling is of fundamental significance. If we ex¬ 
amine a particular distribution and remember the 
sequence of the cards, afterwards the pack is said 
to be well shuffled when our remembrance of the pre¬ 
vious distribution no longer aids us in guessing what 
a new distribution will be. This distinction between 
a known distribution and an entirely unknown one 
will prove to be fundamental in our study of the 
corr^ponding problems of thermodynamics. 

Turning now to the irreversible thermodynamic 
process, we shall choose an illustration which is not 
quite BO complicated as an explosion, but involves all 
essentials. A chemist has spent days in preparing a 
fiaric of nearly pure alcohol This he places in a 


water bath, and then by accident the flash overtum^ 
and the alcohol diffuses through the water. Sis dis¬ 
appointment is in no way allayed by the fact that 
none of his material is really lost, nor by the beUef 
that ultimately the molecules of alcohol will acciden¬ 
tally come together to give once more a nearly pure 
sample. That the chemist would be obliged to wait 
an unconscionable time for this chance restoration 
must be given no weight. If it occurred every ten 
minutes, the principle would be the same. It would 
still be necessary for him to devise rapid analytical 
methods to ascertain just when the fortunate event 
occurred. There is no question but that the accident 
has involved an element of loss which typifies the 
irreversible process (which is also spoken of as a 
process of dissipation, or degradation), but we shall 
see that this loss in no way implies a dissymmetry of 
time, nor indeed that it has any temporal implica¬ 
tions whatever., 

Without losing any of the characteristics of the 
reversible process, we may next examine one of the 
simplest of systems. Suppose that we have a cylinder 
closed at each end, and with a middle wall provided 
with a shutter. In this cylinder are one molecule 
each of three different gases, A, B and C, and the 
cylinder is in a thermostat at temperature T. In 
dealing with the individual molecules we are perhaps 
arrogating to ourselves the privileges of Maxwell's 
demon; but in recent years, if I may say so without 
offense, physicists have become demons. 

Regarding each molecule, we shall ask only whether 
it is in the right or the left half of the cylinder. 
Obviously eight distributions are possible, such as 
A and B on the left and C on the right; or B on 
the loft and A and C on the right. According to 
our ordinary assumptions, each of these distributions 
is equally probable, or, in other words, the system 
averages to be in each distribution one eighth of the 
time. Moreover, each of the eight distributions can 
be easily described and remembered, so that we are 
not troubled by a large number of nondescript states. 
Each distribution occurs over and over, but in no 
particular order, and in these occurrences there is no 
trace of dissymmetry with respect to time—there is 
no ‘‘running-down” process here. 

Yet we may have a typical irreversible process. 
Suppose that the shutter is closed so as to trap a 
particular distribution, say all three molecules on the 
left. We become familiar with this one distribution 
and wish to study it further, but accidentally the 
shutter is opened, and instead of the one distribution, 
we have all eight succeeding one another in a random 
way. This is a complete analogy to the ovfirtum of 
the fladc of alcohol. If we desire once unm to dbiain 
and keep the one distribution in which kll the ino)|tk 
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«re on the left-hand side of the cylinder, we may 
ezeroiae our prerogativeB as Maxwell demons by clos¬ 
ing the shatter from time to time and determiiiiBg 
by spectroscopic means or otherwise which distribu¬ 
tion is trapped. In about eight trials we shall obtain 
the desired result Unless, however, there is in sen¬ 
tient beings the power to defy the second law of 
thermodynamios, we shall find that this method of 
obtaining the desired distribution requires at least 
as much work as the old-fashioned thermodynamical 
method of forcing the system into the particular 
distribution without the aid of demoniacal devices. 
This classical method consists in slowly pushing a pis¬ 
ton from the extreme right of the cylinder as far as 
the middle wall. In this typical reversible process 
the work required to overcome the pressure of the 
three molecules is 3 ft T In 2 = fc r In 8, At the 
same time the entropy of the gas is diminished by 
3 ft In 2. 

If we wish to obtain any other one of the particular 
distributions, from the general distribution, the same 
amount of work is required. Suppose the particular 
distribution desired is B on the left, A and C on the 
right. At the extreme left we have a piston permeable 
only to B, and at the extreme right a piston permeable 
only to A and C, and these pistons arc moved slowly 
to the middle wall. We thus obtain the given dis¬ 
tribution, and the sum of the work done upon the 
two pistons is 3 ft r In 2. In every case, in passing 
from the general distribution to a particular known 
distribution, the gas loses entropy in the amount 
3 ft In 2. All these processes are completely rever¬ 
sible. If we start with any known distribution and 
let the proper pistons move outward from the center 
to the ends of the cylinder, we obtain the general dis¬ 
tribution, the system does work in the amount 3 ft 7' 
In 2, and the entropy of the gas increases by 3 ft In 2. 

The mitropy of the general unknown distribution is 
greater than the entropy of any one known distribu¬ 
tion by 3 ft In 2. This, therefore, is the increase in 
entropy in the irreversible process which occurs when, 
after trapping any one known distribution, we open 
the shutter. It is evident, however, that the mere 
trapping of one distribution makes no change in the 
entropy, for the shutter may be made as frictionless 
as we please, and the mere act of opening or closing 
it will not change the entropy of the system. If we 
start with Uie shutter open, with all the eight distri- 
butioiie occurring one after another, and then close 
the shutter, the system is trapped in one distribution, 
but there is no change of entropy. 

Whenee we have now reached our most important 
eondusion. The inorease in entropy comes when a 
ftaown distribution gbes over into an unknown dis- 
tribnthm. The loss, whieh is diaraoteriitio of an 


irreversible process, is loss of information* In the 
simplest case, if we have one molecule whieh must 
be in one of two flasks, the entropy becomes less by 
ft In 2, if we know which is the flask in which the 
molecule is trapped. 

Gain in entropy always means loss of information, 
and nothing more. It is a subjective concept, but we 
can express it in its least subjective form, as follows. 
If, on a page, we read the description of a pbysioo- 
ohemical system, together with certain data which 
help to specify the system, the entropy of the system 
is determined by these specifications. If any of the es¬ 
sential data are erased, the entropy becomes greater; 
if any essential data are added, the entropy becomes 
less. Nothing further is needed to show that the 
irreversible process neither implies one-way time, nor 
has any other temporal implications. Time is not 
one of the variables of pure thermodynamics. 

The Thbort oir Rawation 

The laws of optics are entirely symmetrical with 
respect to the emission and absorption of light. The 
whole science of optics leaves nothing to be desired 
with respect to symmetry in time. When time is con¬ 
sidered reversed, the emitting and absorbing objects 
merely exchange r51es, but the optical laws remain 
unchanged. On the other hand, the physical theories 
concerning the radiation from a particle, which were 
for a long time current, introduced the idea of one¬ 
way time in a notable manner. Let us quote once 
more from the note book of Dr. X. 

“It has always been conceived that a particle which 
has been set in vibration, perhaps by collision with 
another particle, dissipates its energy in a continuous 
expanding spherical shell, every part of which moves 
steadily out into space until it meets an absorbing 
body. Since the energy all comes from the vibrational 
energy of one particle, the whole is regarded as a 
unitary process, although those parts of the shell of 
energy which meet neighboring objects may be ab¬ 
sorbed within a very small fraction of a second, while 
other portions may travel years before they meet an 
absorbing object. The exact physical reversal of 
such a process is quite unthinkable. We should be 
obliged to imagine some prearrangement whereby each 
of a number of bodies far and near would, at the 
appropriate time and in the right direction, send out 
ita quota of energy, all of which in the neighborhood 
of the absorbing particle would coalesce into a oou* 
tinuous spherical shell. As a rare event it might by 
ohanee occur that something approximating to thm 
picture would be observed, but in no case could an 
exact reversal of the assumed process of radiation be 
found. 

^^he emisBion of a continuous spherical shell of 





energy is essentiiiily irreversible in time, like the 
diffusion of eontinuons media which we have pre¬ 
viously diseussed. Bat we shall still be in trouble 
even if we assume that the energy radiating from a 
particle does not spread as a continuous shell, but 
goes to a limited number of other particles. Assume 
that a central particle emits energy to a number of 
other particles, and that its oscillations are damped 
as it loses energy, according to some simple law. The 
amounts of energy received by the several particles 
and the time of receipt are assumed to be causally 
connected, since the energy all flows from the one 
simply damped central atom. 

“The exact temporal reverse cither of this process 
or of this explanation is absurd. It would be neces¬ 
sary to imagine a central atom which receives energy 
from other uiouis in such amounts and at such times 
as to increase continuously the oscillations of the cen¬ 
tral atom, according to a law exactly opposite to the 
law of damping; and we should be obliged to explain 
this phenomenon by saying that the amounts of energy 
emitted by the several particles, and the time of their 
emission, are all causally connected, by the fact that 
the energy is all to be received, and in a specifled 
manner, by the central atom. 

“Aufter many const dcratioug of this character I have 
come to the conclusion that the only process of radia¬ 
tion which can be harmonized with the symmetry of 
time is a process in which a single emitting particle 
at any one time sends its eneigy to only one receiving 
particle.*' 

I think we may now agree that Dr. X was right 
and that if we are to assume the principle of sym¬ 
metry in time, we ai*e led irresistibly to a theory of 
radiation which has some of the charaoteristios of 
Einstein’s theory of the light quantum. In particular 
we can not admit the possibility, now occasionally 
assumed, that in a single quantum process an atom 
may emit two photons to two separate atoms. Fur¬ 
thermore, in this theory of radiation we must assign 
to the emitting and to the absorbing atom equal and 
coordinate roles with respect to the act of transmis¬ 
sion of light, as I proposed in my former paper* 

Electhokaoketios 

Our friend Dr, X was eminently aatisfled with the 
development of the theory of electricity and mag¬ 
netism. He saw that the equations of Maxwell would 
be equally valid if time were reversed, and was there¬ 
fore bewildered by Maxwell’s deductions from these 
equations of a theory of radiation which, from his 
point of view, had all the faults of previous tilieoriea. 
How was it possible to obtain the old one-way theory 
of radiation from equations which involve nothing 
but symmetrical timet He did not see the full answer 


to tlds question until the devdopmant of IhO theory 
of retarded potentiaU, Then he realised that in the 
mathematical treatment of the problem two sym¬ 
metrical solutions arose, of which one was arbitrarily 
discarded because it seemed incousist^t with common 
notions of causality. 

In the whole history of physics this is the most 
remarkable example of the suppression by physicists 
of some of the consequences of their own equations, 
because they were not in accord with the old theory 
of unidirectional causality. We shall therefore at¬ 
tempt to analyze this problem, especially as this 
abstruse subject may be rendered quite simple by 
geometrical methods. 

For this purpose Professor Wilson and I invented® 
the geometrical vtictor field. A vector field need not 
involve physical quantities such as momentum or 
force, but may be purely geometrical; for example, 
a line in space may serve to define any number of 
such vector fields. Thus we may, from every point 
in space, draw a vector along the perpendicular to 
tlie line, and with n magnitude pn>portional to the 
distance from the line. 


future 



past 

Fio. 1 

In the space-time of relativity the geometry is ohar- 
acterized by the singular lines passing through every 
point, which ore interpreted physically as light-paths. 
In the accompanying two-dimensional diagram they 
are represented for the point 0 by the dotted lines. 
In this geometry we set up the following veetor 
Given any curve of the type AB, as the souree of tibe 
field, then at any point 0 throu^ whiob paes ^ 
singular lines OA and QB, the vector p is drawn 

* Troc. Amer, 48: 1981, V 
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opwiPrds^ |»aral];4 to tbe tat^gent ot the curve at A, 
and with a tuagiutude which ia the reciprocal of the 
djetaaee from 0 to that taxt^rant. The geometrical 
field thus set up has very remarkable properties. Our 
rules determine the variation of p in the neighborhood 
of 0/ and < thus all its derivatives. The equations 
obtained are identical with all the complicated equu- 
lions of the electromagnetic field produced by a mov¬ 
ing and accelerated charge* This parallelism becomeH 
an identity when we consider the curve AB as the 
locus in space-time of an electrical charge, and mul¬ 
tiply the vector p by the magnitude of the charge. 
This vector, when projected upon a chosen time-axis, 
and upon the corresponding space, gives the scalar 
and the vector parts of the so-called retarded poten¬ 
tial. It was so named because the influence of the 
charge at A was supposed to travel outward with the 
velocity of light and reach the point 0 at a later time. 

Returning, however, to our geometry, we see that 
since there is no distinction between up and down, 
it is quite impossible to deflne the vector p without at 
the same time defining the vector q, which is drawn 
downward parallel to the curve at B. The projec¬ 
tions of the vector q (multiplied by the charge) are 
qiuintities which have occasionally been studied under 
the name of advanced potentials. If they alone had 
been employed, the retarded potentials being dis¬ 
carded, we should have had an electromagnetic theory 
of light which would have been in equally good agree¬ 
ment with experimental facts, but in the interpreta¬ 
tion of whidb we should have been obliged to regard 
the absorbing particle as the active agent, sucking in 
energy from all ports of space, in a spherical shell 
which contracts with the velocity of light. 

As we now know, neither of these two electromag¬ 
netic theories is correct, and they can be used only 
as analogues; but in using such analogues we must 
hereafter give equal and symmetricol consideration to 
the retarded and to the advanced potentials; which 
means that in any theory of light we must consider 
the emitting and receiving agents as of coordinate 
importance. Thus, for example, if we wish to con¬ 
sider the probability that an atom X will emit a 
photon to an atom Y, and for this purpose imagine 
a virtual field produced by the particle X because of 
something analogous to its retarded potential, we 
must at the Same time consider the particle Y as the 
seat of another virtual field of the advanced instead 
of the retarded type, and these two fields must be 
eombined in a symmetrical manner to give the proba- 
InUty in question. 

In reoont months attempts have been made to extend 
quantum meohamos to the electromagnetio field, and 
hers again the retarded potentials have been em- 
We may safely predict that such attempts 


will not fully succeed uniU the retarded and advanced 
potentials are used simultaneously and symmetrioaQy, 

ApmcATioKs TO New Pboblems 

We have seen that if science long ago had accepted 
the principle of symmetry in time, it would have 
eliminated the idea of unidirectional causality which 
has led to so many of the errors of classical physics. 
From this principle could have been deduced the 
atomic structure of matter and the newer thermo- 
dynamica. By its aid the flaws in the older theories 
of radiation and in the electromagnetic theory would 
have been seen. Moreover, the idea that light passes 
only from one particle to one particle, and that in 
this process the emitting and receiving atoms play 
coordinate parts, was directly derivable from the law 
of the symmetry of time. Let us now see whether 
there are new and unsettled problems which may be 
similarly solved. 

Of the utmost importance to cheniistry is the 
problem of reaction rates. Knowing only the state 
of equilibrium in a chemical reaction we know nothing 
of the rates of the individual reactions; but if 'we 
know the laws governing the rate of a reaction in 
both directions we may calculate the conditions of 
equilibrium. We now find that the complex problem 
of reaction rates may be reduced to the simpler prob¬ 
lem of the transition probabilities between two ele¬ 
mentary states. It will be a long tinm before many 
of these transition probabilities or intrinsic reaction 
rates can be calculated, but we shall see that tliere is 
one fundamental law that governs tiiem. 

When we say that we have choinieal or thermal 
equilibrium, we mean that the average amount of 
each chemical substance (and also the number of 
particles of each species lying within a specified 
region, such as a region of energy), on the average 
remains constant. If, for example, substances A, B 
and C can change one into another the amount of 
each of these substances in equilibrium will not 
change, but thermodynamics alone tolls us nothing of 
the paths by which they may go. For example, we 
might assume rapid processes from A to B, B to C 
and C to A, and slow processes for the reverse direc¬ 
tion, A to C, C to B and B to A. There has, however, 
been a growing tendency to regard as impossible all 
such "cyclic equilibria.” The principle was used in 
a limited way by Boltzmann, and was taken over in 
the quantum theory of the kinetics of gases. There 
was, however, a few years ago, a general disinclina¬ 
tion to extend the principle to systems involving radia¬ 
tion. I believe I was the first to set up this principle* 
as a universal law in all physios and chemistry, 
applicable not only to chemical and physical proc- 

♦Pfoo. if at, Acad, 8c%,, 11: 179, 1926. 
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wes iavolving: material subetaneet^ but also to 
prooessea involving light. I called it prineiple of 
entire equilibrium. It has also been ealled the prin¬ 
ciple of znioroscopic reversibility and the principle 
of detailed balanoing. It states that in equilibrium 
the rate of change along every detailed path is equal 
to the reverse rate. 

Led to the formulation of this law by the idea of 
symmetry in time, which I was then beginning to 
develop, I remarked, “The law of entire equilibrium 
might have been called the law of reversibility to the 
last detail. If we should consider any one of the 
elementary processes which are occurring in a system 
at equilibrium, and could, let us say, obtain a moving- 
picture film for such a process, then this film reeled 
backward would present an equally accurate picture 
of a reverse process which is also occurring in the 
system and with equal frequency. Therefore in any 
system at equilibrium, time must lose the unidireo- 
tional character which plays so important a part in 
the development of the time concept. In a state of 
equilibrium there is no essential difference between 
backward and forward direction in time, or, in other 
words, there is complete symmetry with respect to 
past and future,” 

Indeed, we can readily see that any cyclic equilib¬ 
rium would mean dissymmetry in time, for, suppose 
that in the case cited above we could say that the 
process occurring followed chiefly the route ABCAB 
. . . , then if time were reversed, we should obtain 
the opposite rule, namely that the main route would 
be ACBAC .... 

Consider for any system the completely detailed 
quantum states designated as b, c . . . , the law of 
entire equilibrium states that the system changes from 
a to b ns often as from b to a. Now the chance of a 
transition from a to b is proportional to the proba¬ 
bility, paj of finding the system in a multiplied by an 
intrinsic probability, that when the system is in 
a, it will go over in a given time to b. The law of 
entire equilibrium therefore states that 

?’.'Pti.=Pb<Pb. (1) 

Let us now examine these intrinsic probabilities, 
<Pab and Vba* There seems at first sight nothing in the 
symmetry of time to restrict the values of these quan¬ 
tities. Supposing for the moment that these are the 
only two states, and assuming that, on the average, the 
system remains twice as long in the state a os in the 
state b, the same would be true if time were reversed. 
A moving-picture representing the successive changes 
would look the same if it were run in either direction. 
However, sdenoe can not rest content with such a 
statement regarding the intrinsio probabilitieB; it 


immediately inquires what physical quantities detar- 
mine these probabilities^ 

Aooording to the old idea of causality, the proba¬ 
bility of a transition would be determined by the 
properties of the state which existed b«/of e the transi¬ 
tion. In other words, the probability of the transition 
a —> b would be some function of the properties of 
the state a, and the transition b a would be the 
same function of the corresponding properties of the 
state b. Such a view is no longer permissible. If a 
transition depends upon the properties of the state 
preceding the transition, it must in equal measure 
depend upon the properties of the state following, so 
that must be a symmetrical function of the prop¬ 
erties of a and b. Since (p^a must be taken as the 
same symmetrical function of the same properties, we 
obtain immediately the moat fundamental law of phys¬ 
ical and chemical processes, 

'P.b = 'Ph, (2) 

This law stilting the equality of direct and reverse 
transition probabilities has received no name, except 
in 80 far as it has occasionally been confused with 
the law stated in etjuation (1). We may call it the 
law of the mutuality of elementary processes, or, more 
simply, the mutuality principle. The name is in¬ 
tended to suggest the important fact that a transition 
in one direction and a transition in the opposite direc¬ 
tion are not two physical entities, but one entity 
looked upon in two ways. Whatever we can say of 
on# process, we can say of the other. We may think 
of a double arrow rather than of two arrows pointing 
in opposite directions. At present the law is best 
illustrated by some of the equations of quantum 
mechanics, such as the equations of Sclufodinger in 
which transition probabilities are expressed as sym- 
metrioal functions of the “proper functions” of two 
states. 

The law of mutuality holds for the elementary 
states, or, in other words, for the completely specified 
quantum states of a system. When a system is said 
to be in a condition which comprises a number of 
elementary states, the probability of a transition 
from one such condition to another depends not only 
upon the properties of the elementary states, but also 
upon their number. Thus, for example, if condition o. 
comprises only one elementary state a and condition 
6 comprises the two elementary states h and c, the 
probability of a transition a—> 6 is the sum of 
and if the system is in the eondirion P the 

probabitity of the reverse transition is not 
bnt IB less, owing to the fact that when the aystem is iyi 
condition P it is in state & or state c, but iu 
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G«^U£ing> we may say that when we are dealing 
with a complicated ohemical reaction in which a con¬ 
dition a goes into, or proceeds from, a condition P, 
and if we find that the specific reaction velocity is 
greater in the direction o P than in the direction 
P 0 , it signifies that there are more elementary 
^ states oomprised in the condition p than in the condi< 
tion a. 

By combining equations (1) and (2) we obtain a 
third law which is known as the equality of a priori 
probabilities and which, since it does not involve the 
element of time, we need discuss no further here. It is 

Pa = Pb <3) 

These three laws, of which, in fact, the first and third 
are both derivable from the second, are the fundamen-.. 
tal laws of quantum kinetics and quantum statistics. 


Th^ are at present the most important deductions 
from the law of the symmetry of time. 

It is remarkable that so many positive conclusions 
result from the negative statement that physios re¬ 
quires no one-way time, bat more important conclu¬ 
sions have been derived from the similar negative 
statements that we can not have a perpetual motion 
machine and that we can not determine absolute 
velocities. Whether the new law will be successful in 
leading to new and unexpected conclusions remains 
to be seen. At least, if accepted, it will warn us 
away from certain lines of thought which involve one¬ 
way time. There is at present in the study of quan¬ 
tum mechanics and in some interpretations of Heisen¬ 
berg's uncertainty principle a tendency to introduce 
anew the idea of unidirectional causality. I feel con¬ 
vinced that this is a retrograde tendency whicli may 
introduce new errors into science. 


OBITUARY 


SHOSABURO WATASE 

Amkricak zoologists of the older generation well 
remember the young Japanese zoologist who came to 
America in 1886, became Bruce Fellow in Zoology at 
the Jolins Hopkins University, where he took his 
Ph-D. degree in 1890, and was successively attached 
to Whitman's Department in Clark University (1690- 
1892) and the University of Chicago (1892-1899) be¬ 
fore his return to Japan. He was also a well-known 
figure at Woods Hole where he spent most of his Bum¬ 
mers in America from 1888 on. Few of the many 
Japanese who have begun their scientific careers in 
America identified themselves more closely with the 
countiy of their residence, attained such sympathetic 
and thorough understanding of its history and spirit, 
BO Joved its literature and that of old England, or ob¬ 
tained such mastery of its spoken and written lan¬ 
guage as Sho WatasA His friends had ceased to re¬ 
gard him as foreign, and thought of him as a perma¬ 
nent acquisition, so apparently domiciled was he in 
American social and academic life, until his sudden 
decision to return to Japan and accept the chair of 
zoology in the University of Tokyo in 1899. 

This was a total loss to American zoology, for he 
resumed the old way of his life as completely as he 
had abandoned it for over twelve years, and his only 
visits to America thereafter were two brief ones on 
soientifie missions. His return to Japan cut short a 
line of Work in which he had already obtained marked 
distinction, and thereafter the needs of Tokyo and 
Japan eloimed his undivided allegianoe. This little 
eketeh of his life will serve to fill out the picture for 
titow who tow him, and to shadow forth a notable 
li& ^ Itoe who did not have this privilege. 


Watas^ was bom in Tokyo, November, 1862, and 
there also he died March 8,1929. He came first under 
the infiuence of American educational ideas when at 
the age of seventeen he entered Sapporo Agricultural 
College, an institution organized by William Smith 
Clark, President of the Massachusetts Agricultural 
College, under a special grant of the Japanese Gov¬ 
ernment in 1876. Among the members of his class 
(1884) were the geographer Jugo Shiga, the jour¬ 
nalist Gentei Zumoto and the statesman Tetsuji Haya- 
kawa. From 1884 to 1886 he studied zoology at the 
University of Tokyo under Mitsukuri; from 1886 to 
1890 he studied with William Keith Brooks at the 
Johns Hopkins University, held the Bruce Fellowship 
and received his Ph.D. degree there in 1890. Among 
his fellow students there were—E. G. Conklin, T. H. 
Morgan and E. A. Andrews. Then followed his years 
at Clark University, at Woods Hole and at the Uni¬ 
versity of Chicago with C. 0. Whitman, until his re¬ 
turn to the University of Tokyo in 1899. From this 
institution he received the degree of D.Se. in 1899, 
and succeeded Mitsukuri as head of the zoological de¬ 
partment there in 190L 

He returned to America in 1907 as Japanese dele¬ 
gate to the International Zoological Congress held in 
Boston. On his return to Japan he took with him 
bullfrogs, which have become established in Japan 
and are very generally cultivated there as an article 
of food. Again on a trip to India in 1009-1910 he 
brought back the mongoose and established it in 
Japan on the Okinawa Islands, where it has almost 
exberminated venomous snakes which formerly caused 
serious loss of life. In 1922 on the occasion of an¬ 
other trip to the United States and Canada he inves* 



678 


Bcmms 


[VOL. UOT, m 1149 


U^ted fox-breeding^ and introduced the practice into 
Japan. 

His interest in the domestication of wild animals 
was joined to an interest in their preservation in his 
native country, together with a life-long interest in 
the preservation of natural monuments in Japan. He 
was largely influential in the passage of laws and in 
the organization of a society relating to the preserva¬ 
tion of the natural and historic monuments of Japan 
(1911 and 1919). Under the latter law he was put in 
charge of a committee on preservation of wild animal 
life, and worked on this subject for the remainder of 
his life, making a survey of some thirty-four animal 
species to bo specially protected, including various 
birds, mammals, reptiles and rare marine species. 

Watase^s doctoral dissertation was on ^‘The Mor¬ 
phology of the Compound Eyes of Arthropods” based 
on a study of tiie structure and development of the 
compound eyes of Limulus with a comparison of 
many other representative arthropods. It was on 
epoch-making work in its field, and several of the ar¬ 
tistically executed figures have long been standard 
illustrations of the subject. He then came under the 
infinence of Whitman at Woods Hole and his next 
published work bears the marks of this influence. It 
deals with the cleavage of the ovum of the squid (Lo- 
ligo) and was intended as the first of a series of 
studies on cephalopods. However, it served to intro¬ 
duce him to the field of cytology, and the proposed 
cephulopod studies were laid aside. During the re¬ 
mainder of his stay in America, until 1899, he devoted 
himself exclusively to cytological work. He had the 
groat advantage during this time of being a member 
of Whitman's staff at Clark University (1890-1892), 
at the University of Chicago (1892-1899) and at 
Woods Hole, This insured him freedom for research, 
a situation that exactly suited his scholarly tempera¬ 
ment. Although his activity was incessant, he did not 
publish much, being content to present the results of 
his work and thinking from time to time in the form 
of lectures or brief articles. 

His publication on the cleavage of the egg of Loligo 
was a contribution of permanent significance, espe¬ 
cially his observations on the bilaterality of the ovum 
and his ideas on its promorphology. The material 
proved excellent for the study of karyokinesis and led 
him into studies of the oentrosome, and finally the 
nature of cell organization. A lecture on this subject 
published in the Woods Hole Biological Lectures 
1893, presents the idea that the relation between the 
cytoplasm and nucleus of the cell is a kind of sym¬ 
biosis, similar to that exhibited in the organization of 
a lichen. This idea, consistently and thoughtfully de¬ 
veloped, os it is, has in it much for the fruitful con¬ 
sideration of modem cytologists. 

In 1896 in a lecture on “The Physical Basis of Ani^ 


mad Phosphoreeeenoe’’ Watas^ quotes the poet 
PletcSer (1687) 

You gaudy glow-worms, carrying seeming fire, 

Yet have no heat within yel 

and continues with observations from Eobert Boyle 
(1667-1668), Faraday (1814) and others, in a way 
that shows his remarkable acquaintance with English 
literature, before proceeding with an interesting anal¬ 
ysis of the subject in hand. This was one that satis¬ 
fied both his scientific and his artistic nature, and was 
carried by him during the remainder of his stay in 
America; afterwards in Japan the subject of lumi¬ 
nous organisms remained a favorite interest, as evi¬ 
denced by his popular work in the Japanese language 
on this subject (1902). 

Xu addition to the interests that he carried on in 
Japan already cited, he was an assiduous collector of 
animals and a student of ecology, which subject he 
studied on numerous trips to every corner of the 
islands of Japan; this interest led him to establish 
with the aid of students and friends a society for the 
study of the ecology of animal life of Eastern Asia. 

Under a grave and serious manner Watasd was very 
warm hearted; he was considerate of other people and 
courteous in his attitude. To his students he was 
kindly, but never familiar; he corrected their disserta¬ 
tions with core and insisted on a good style of presen¬ 
tation. 

Throughout his life Wataa6 was a man of many in¬ 
terests. During his stay in America he was one of the 
biist read of his associates hero in general literature 
and science; he had a lively interest in world politics, 
and was regarded as a special authority on Japanese 
art. He employed much of his leisure time in Amer¬ 
ica in studying Japanese prints and paintings in vari¬ 
ous museums and libraries throughout the United 
States. On his return to Japan he became a member 
of the newly organized Institute for Japanese Arts 
and was a regular attendant at the monthly meetings 
where artists assembled to discuss and criticize Japa¬ 
nese paintings. He also maintained and enlarged his 
interest in European and American literature. 

Watafl4 was twice married, in 1901 to Miss Yoshi, 
daughter of Viscount Arata Hamas, President of 
Tokyo Imperial University. She died in 1906, and 
three years later WatasiS married again, the sister of 
one of his colleagues of the Imperial University. His 
home life was peaceful and happy. One of his two 
daughters by his first marriage and two sons by bis 
second marriage survive him. His second wife died 
suddenly in August, 1928; in September of the 
year Watas6 himself was taken ill, but lingered on 
untU March. 

F. R, l4Lun 
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RECENT DEATHS Db. Gborqe Washikqton Pattbbbon^ aBsociate 

Db< Jbsss WiLTJBR Fbwkbs, ethnologist of the Bu- dean of the College of Engineering of the University 
reau of Amerioan Ethnology from 1895 to 1917 and of Michigan, died on May 22, at the age of sixty-six 
from 1918 until his retirement in 1928 chief of the years. 

bureau, died on May 31 in hia seventy-ninth year. Ob, Woods Hutchinsok, physician and author, 

Db. Gbobob Neil Stewsbt, professor of expert- on May 26, at Brookline, Massachusetts. He 

mental medicine and director of the H. K. Cushing sixty-eight years old. 

Laboratory of Experimental Medicine at Western Re- Dr, Bekjamik A- Thomas, professor of urology in 
servo University, died on May 28, at the age of sev- the Graduate School of Medicine of the University of 
enty years, Pennsylvania, died on May 29, aged lifty-one years, 

SCIENTIFIC EVENTS 

THE CONVERSAZIONES OF THE ROYAL the Low Temperature Station, Cambridge, and the 
SOCIETY Forest Products Research Laboratory, by means of an 


The drst of the two oonversazionos given annually 
by the Royal Society was held at Burlington House 
on May 14, when the guests were received by the 
President, Sir Ernest Rutherford. 

The exhibits, as described in the London Times, 
were scarcely as numerous as usual, and a large pro¬ 
portion of them came from various research institu¬ 
tions. The National Physical Laboratory, for in¬ 
stance, showed an apparatus for making friction and 
wear tests on pivots and jewels and a hygrometer for 
use in ships carrying refrigerated cargoes, while 
among examples of work it has carried out for the 
Radio Research Board it arranged a demonstration 
of the reception and recording of signals from the 
Orfordness rotating wireless beacon. The Building 
Research Station had on view a meter for investi¬ 
gating the flow of heat at a window into or out of a 
room, and the Research Department, Woolwich, ex¬ 
hibited a proposed method for the visual examination, 
by means of X-rays, of flaws in long cylinders, such 
as gun tubes or gas oylindeis. The astronomical ex¬ 
hibits included two photographs from the Radcliffe 
Observatory, Oxford, of the new trans-Neptunian 
planet, whi^d) appeared aa a minute black dot, and a 
recording miorophotometer was sent jointly by the 
Solar Physics Observatory, Cambridge, and the Cam¬ 
bridge Instrument Company. 

Dr. L. J. Spencer, of the department of mineralogy 
of the Natural History Museum, showed experiments 
illnsirating the lumineseenoe of zinc-blende when 
aeratehed or struck—a property possessed by speci- 
mans from only a few localities—and Mr. G. C. Rob¬ 
son, of the zoological department, had a model of a 
remiazkable ten-armed cephalopod, the only known 
Specimens of whicdi were obtained in 3,000 meters off 
Cape Verde Islands and in the Pacific. The con- 
of fungal wastage in citrus and other fruits, by 
maintaining a certain concentration of acetaldehyde 
vapor in storage atmosphere, was illustrated by 


instniment which measures the proportion of fibrous 
tissue in a sample of wood, showed how anatomical 
methods are applied to investigating the technical 
properties of timber. 

General attention was attracted by a series of about 
80 illuminated transparent photographs, taken by Dr. 
Pole Evans and bond-colored by Mrs. Pole Evans, 
representing different types of the natural scenery of 
South Africa. Professor E. N. da C. Andrade demon¬ 
strated the mechanism of ridge formation in sounding 
tubes, Mr. L. S. B. Leakey showed the Leakey-Harper 
drawing machine originally designed to facilitate the 
accurate detailed drawing of human skulls, Mr, R. 8. 
Whipple sent a silver geographical globe engraved at 
Venice in the second half of the sixteenth century, and 
Sir Robert Hadficld, among other exhibits, had in 
operation an electric furnace with gating elements 
composed of a new heat-resisting alloy which enables 
temperatures as high as 1,200*^ C. to be maintained 
continuously. 

Professor D. M. S. Watson gave the usual illus¬ 
trated lecture, his subject being the flight of ptero¬ 
dactyls. 

RESEARCH BUILDING OF THE MELLON 
INSTITUTE 

Db. Edward R. Weiduein, director of the Mellon 
Institute of Industrial Research, has announced, 
speaking for the Board of Trustees, that the institu¬ 
tion is to increase its facilities by a building project 
for its research activities. Detailed plans are now 
being prepared by the architects, Janssen and Cooken, 
of Pittsburgh, and construction will begin as soon as 
the drawings are completed. The Mellon-Stuart Com¬ 
pany, also of Pittsburgh, is the general contractor. 

When the present home of the institute was com¬ 
pleted, in 1915, it was felt that the industrial fellow^ 
ship procedure created by Robert Kennedy Duncan 
passed from the experimental to the practicid 
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stage. The building^ which was given to the institu^ 
tion by Andrew W. and Richard B. Mellon, ineor* 
porated the best laboratory constructional features 
of that period. It was thought then that it would 
provide adequate space for growth for many years; 
but for practically ten years the institute has had 
a waiting list of companies, often almost as long as 
the roster of companies whose problems were being 
investigated. Even the additional space afforded by 
Building No. 2, acquired in 1927, gave but temporary 
relief. 

In addition to providing a greatly increased num¬ 
ber of laboratories, the new building will give larger 
quarters for the general departments. The present 
library contains 11,000 volumes; the new library is 
planned to accommodate 250,000 volumes. The 
present department of research in pure chemistry 
will be expanded and facilities for pure research 
in other branches of science will be provided. Much 
more elaborate chemical engineering laboratories are 
to be available in the new building, and also the 
fellowships in each specido field of industrial research 
are to be grouped in suites of rooms. Certain rooms 
will be equipped for specialised phases of experi¬ 
mental technique, such as electrochemistry, spectros¬ 
copy, low-tcmperature studies, radiations, high-pres¬ 
sure experimentation, etc. Other features are a large 
lecture hall, a dining hall, an industrial fellowship 
museum and an underground garage. For the past 
five years members of the institute's executive staff 
have been visiting laboratories in America and 
Europe to obtain information on new features in 
design and equipment. 

The building will be of Greek design, seven stories 
high, with monolithic columns along all four sides. 
The proportions will be approximately 300 feet by 
400 feet. The main entrance, which is on the third 
floor, is reached by ^teps extending along the entire 
front of the building. The laboratories are to face 
on interior courts. The design is to be such that ad¬ 
ditional laboratory suites can be constructed in the 
interior courts without marring the appearance and 
without interfering with the original laboratory 
units. 

SYMPOSIUM ON THE KIDNEY IN HEALTH 
AND DISEASE 

The University of Minnesota Medical School is 
issuing invitations to an interesting experiment in- 
scientific coordination, a Symposium on the Kidney 
in Health and Disease, to take place at the Univer¬ 
sity Hospital in Minneapolis from July 7 to 18. 

Dealing with a relatively well-defined subject, but 
with the program occupying not less than ten work¬ 
ing days and listing a conriderable number of 
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speakers of distinotion, the symposium aixns at a 
presentation and integration of the motley colleo- 
tion of material from anatomy, physiology, pathol¬ 
ogy, biochemistry, ophthalmology, internal medicine 
and pharmacology that make up our knowledge of 
Bright's disease. No attempt will be made to present 
the entire knowledge of the kidney in health and dis¬ 
ease, but an effort will be made to discuss those chap¬ 
ters where our knowledge has recently been extended 
in an important way or where progress has been 
difficult to achieve, but investigative efforts are in¬ 
tense. The program is composed of papers, clinics 
and round table discussions. Among the different 
topics we pick at random the relationship between 
kidney structure and function, nutrition and bodily 
growth (G. C. Huber, C. M. Jackson, R, E. Boam- 
mon), comparative anatomy and physiology (E. K. 
Marshall, H. L. White), nature of glomerular func¬ 
tion and theory of kidney secretion (A. N. Rich¬ 
ards, P. Rehberg from Professor Kirogh's laboratory, 
Copenhagen), chemical functions of the kidney (J. L. 
Gamble), functional tests (L. G. Rowntree, P. Eeh- 
berg, F. Hinman), the problem of edema (A. D. 
Hirschfelder, L. Leiter, B. Hastings, P. Rehberg), 
the pathological anatomy of Bright's disease (E. T. 
Bell), its clinical manifestations (F. Yolhard of 
Frankfort on Main, I. Snapper of Amsterdam, W. T. 
Longcope), the retinal changes in nephritis (H. P. 
Wagener), uremia (F. VoUiard, Butler of K. D. 
Blackfan's Clinic), diuretics and treatment (R. N. 
Bieter, L. G. Rowntree, N. M. Keith, F. Yolhard). 

The final program will be issued shortly. Informa¬ 
tion in regard to the symposium may be obtained 
from Dr. Hiidiug Berglund, University Hospital, 
Minneapolis, Minnesota. Accommodations for visi¬ 
tors are being provided through the university. 

THE PACIFIC DIVISION OF THE AMERICAN 
ASSOCIATION 

The annual meeting of the Pacific Division of the 
American Association for the Advancement of Sci¬ 
ence will be held at the University of Oregon from 
June 18 to 21. 

The ‘^Origin of Land Plants" is the subject of the 
annual president's address by Dr. Douglas H. Camp¬ 
bell, of Stanford University, which will be given on 
Wednesday morning. 

A review of the progress of research on the Paoiffe 
coast and in the far west will open the sesBioa 
Wednesday afternoon, June 16. Dr. Richard B, DiUe- 
bunt, dean of the University of Oregon medi^ 
school in Portland, and Dr. C. B. Lipmaa, Univeraily 
Of California, will survey the field of the life mmm* 
Dr. J. A. Anderson, of the Mount WOsicm Obserre- 
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tory, and Dr. B. B. Erode, of the UniverBity of Cali¬ 
fornia, will deecribe the principal accomplishmentB in 
the phyeioal aeienoea. The sound film of Sir William 
Bragg, “Arrangement of Atoms and Molecules in 
Crystals,” and the film by C. W, Hewlett on “Radio- 
active Kays,” have been secured for this opening ses¬ 
sion. 

A feature of the meeting will be a symposium on 
trees, on Thursday morning. Among those taking 
part are Dr. Wilson Compton, Becreiary-managcr of 
the National Lumber Manufacturers* Association, 
Washington, D. C.; Dr, Thornton T. Mungcr, Port¬ 
land, director of the Pacific Northwest Forest Experi¬ 
ment Station, and Dr. A. E. Douglass, director of the 
Steward Observatory, University of Arizona, Dr. W. 
F. G. Swann, director of the Bartol Research Founda¬ 
tion of the Franklin Institute, Swarthmore, Pennsyl¬ 
vania, will address the meeting on Friday evening on 
“Philosophic Concepts of Modem Physics.*’ 

Friday afternoon will be devoted to a tour of in¬ 
spection of the Oregon State Agricultural College at 
Corvallis. Several excursions have been planned to 
places of scientific and scenic interest. These iuciude 
a trip to Coos Bay, where the university is contem¬ 
plating the establishment of a biological laboratory; 
a trip over the McKenzie Highway to the summit of 


the Cascade Range, to view geological featuree; a gech* 
graphioal trip to the coast to Newport and Yoquiiua 
Bay; a third trip will take in the various lumber milla 
and logging camps near Eugene; a paleobotany trip 
will be made to the fossil beds about eight miles south 
of Eugene; a tour of inspection to the Springfield 
Booth-Kelly lumber mill will be made; the new mu¬ 
nicipal power plant and dam recently completed at 
Leaburg will be the subject of the sevemth trip. Pres¬ 
ident and Mrs. Arnold Bennett Hall, of the Univer¬ 
sity of Oregon, will hold a reception on Wednesday 
afternoon. 

Members resident in Montana and Wyoming desir¬ 
ous of attending this meeting may benefit from the 
reduced transportation rates secured under the iden¬ 
tification-certificate plan. These certificates may be 
secured from the secretary of the Pacific Division, 
American Association for the Advancement of Sci¬ 
ence, Stanford University, California. Requests 
should be made immediately. Identification-certifi¬ 
cates to members resident in California, Oregon, 
Washington, Nevada, Utah, Idaho and British Colum¬ 
bia will be sent out with the programs. Identifica¬ 
tion-certificates to non-members of the association 
who propose to attend the meeting will be issued on 
request. 


SCIENTIFIC NOTES AND NEWS 


A SPECIAL feature of the meeting of the American 
Medical Association to bo held at Detroit this month 
will be the presentation to all tlie living ex-presidents 
of the American Medical Association of an emblem 
significant of medical science. The four senior presi¬ 
dents are Dr. W. W. Keen, Philadelphia, president 
in 1900; Dr. Frank Billings, Chicago, 1902; Dr. W. J. 
Mayo, Rochester, Minnesota, 1906, and Dr. W. H. 
Welch, Baltimore, 1910. 

A PORTRAIT bust of Profcssor James Henry 
Breasted, director of the Oriental Institute of the 
University of Chicago, will be cast in bronze by the 
French sculptor, Numa Patlagean, in Paris, and will 
be installed in the new building of the Oriental 
Institute. 

Thb engineering faculty of New York University 
gave a dinner on May 28 in honor of Dean Charles 
H, Snow, who is retiring after thirty-eight years with 
New York University, thirty-three of them as head 
of the Engineering College. 

At the third organization dinner of the Brooklyn 
Botanic Garden an illuminated and framed paroh- 
mentt eoroU was presented to the director, signed by 
the ataif and employees of the garden, fifty-four in 


number. The scroll reads: “Presented to Dr. C. Stuart 
Gager on May twenty-second, nineteen hundred and 
thirty, to mark the twentieth year of his association 
with the Brooklyn Botanic Garden as its director. 
This scroll is an expression of admiration for the 
work that he has accomplished and of the respect 
and affection with which he is regarded by the entire 
personnel of the Brooklyn Botanic Garden.” 

Dr, Francis E. Lloyd, Macdonald professor of 
botany at McGill University, has been elected a corre¬ 
sponding member of the Czechoslovak Botanical So¬ 
ciety. 

The Royal Geographical Society has awarded ite 
Cuthbert-Peet Grant for 1929 to Mr. Owen Lattimore 
for his travels in Mongolia and Sinkiang recorded in 
his recently published book “The Desert Road to Tur¬ 
kestan.” 

A PORTRAIT of Professor H. F. Newall, who recently 
retired from the chair of astrophysics at the Univer¬ 
sity of Cambridge, was presented to the univeraity on 
May 10. The portrait was painted by Mr. Fiddes 
Watt and the presentation was made by Sir J. J. 
Thomson, Sir Frank Dyson and Sir Joseph Larmor 
spoke in appreciation of Dr, Newall’s work. 
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It is stated in Nature that the Eoyal Society of 
Edinbmil^h has made the followizig awards; Keith 
Prize for the period 1927-29^ to Dr. Christina C. 
Miller^ for her papers on the slow oxidation of phos¬ 
phorus trioxide, published in the Proceedings within 
the period of the award, and in consideration of subse¬ 
quent developments on slow oxidation of phosphorus, 
published elsewhere; the Neill Prize for the period 
1927-29, to Professor E. B. Bailey, in recognition of 
his contributions to the geology of Scotland, two of 
which have recently apjjeared in the TransuGtiom of 
the society; the James Scott Prize for the period 
1927-30, to Professor Niels Bohr, who delivered an 
address, according to the terns of the award, on May 
26. 

At the anniversary meeting of the Royal Society 
of South Africa, Dr. W. A. Jolly, dean of the niedic§I 
faculty at the University of Capo Town, was elected 
president. 

At the seventh annual meeting of the American 
Society of Stomatology held in New York on April 
10 and 11, elections were made as follows: Dr. Lloyd 
L. Baker, Eugene, Oregon, president; Dr. N. P. 
Norman, New York, vice-president; Dr. Alfred J. 
Asgis, New York, editor-secretary; Vida A. Latham, 
Chicago, and Dr. A. T. 'Rasmussen, La Crosse, Wis¬ 
consin, fellows; Professor Oliver T. Osborne, Yale 
University; Professor J. Chompret, director, stoma¬ 
tology division, St. Louis Hospital, Paris; Professor 
A. Herpin, Paris; Professor G. Coen-Cagli, Univer¬ 
sity of Rome; Professor Antoni Cieszynski, Univer¬ 
sity of Lwow, honorary fellows. 

Officers elected at the annual meeting in Atlantic 
City of the American Laryngological, Rhinological 
and Otological Society were: Dr. Max Goldstein, St. 
Louis, president; Dr. Coulter G. Charlton, Atlantie 
City, vice-president; Dr. W. Likely Simpson, Mem¬ 
phis, Tennessee, chairman of the Southern Section; 
Dr, Albert C. Furatenburg, Ann Arbor, Michigan, 
chairman of the Middle Section; Dr. Claudet Uren, 
Omaha, Nebraska, chairman of the Mid-Western 
Section; Dr. A. T. Wanamaker, Seattle, Washington, 
chairman of the Western Section; Dr. Robert L. 
Loughran, New York, secretary; Dr. Ewing W, Day, 
Pittsburgh, treasurer, and Dr, George I. Richards, 
Fail River, Massachusetts, editor, 

Db. Louis ELahlek&ebg, professor of chemistry at 
the University of Wiseonain, was elected president of 
the American Eleotrocheinioal Society at the recent 
meeting in St. Louis. Other officers elected were 
Bradley Stoughton, Hugh S. Taylor and George W. 
Vinal, vice-presidents; D. A. Pritchard, M- R^ Thomp¬ 
son and Alexander Lowy, managers; Aoheson Smith, 
treasurer, and Colin G. Pink, secretary. 


Ds. Hombr H. Lowrt, research chemist with the 
BeU Telephone Laboratories, Inc., New York City, 
has been selected as director of the reoently founded 
Coal Research Laboratory of the Carnegie Institate 
of Technology. 

Dr. Wiluam F, Thompson, director of the Inter¬ 
national Fisheries Commission, with scientiho head¬ 
quarters at the University of Washington, has ac¬ 
cepted the newly created post of research professor 
of fisheries. His new work will not oonfiict with his 
duties on the commission, which is jointly supported 
by the United States and Canada for the study of 
the halibut fisheries, particularly in the North Pacific. 
Under the new plan, which will go into effect next 
October, the oceanographic work at the university 
will coordinate studies in the biology of the sea, in¬ 
cluding plant and animal life, the ebemistry of the 
ocean waters and the geological structure of subma¬ 
rine areas and ocean currents. The present College 
of Fisheries will be consolidated with the College of 
Sciences to give students a more thorough scientific 
foundation for the study of marine animal life. 

Dr. H. E. White, international research fellow at 
the Physikalisoh-Technische Reichsanstalt, Charlotten- 
burg, has accepted a position as assistant professor of 
physics at the University of California, Dr. White 
will begin his duties at California with the opening of 
the fall semester in August. 

Pbojessob Max F. Meter, of the University of 
Missouri, has been appointed research professor of 
psychology for one year, and has been relieved from 
all his teaching and administrative duties. His woric 
will be concerned with methods of teaching the deaf 
and will be carried on with the clinical facilities of the 
Central Institute for the Deaf in St. Louis. 

Db. j. E. W. Wallin, director of special eduoation 
in the Baltimore public schools and lecturer at the 
Johns Hopkins University and Morgan College, has 
been appointed head of the department of psychology 
at Atlantic University which was recently founded at 
Virginia Beach. 

Da. Herbert C. Hanson, of the Colorado Agneul- 
tural College, has been appointed professor of botarty 
and head of the department of botany in the School 
of Science and Literature and botanist in the Experi¬ 
ment Station in the North Dakota Agricultural Col¬ 
lege at Fargo. He will take up hie new duties m 
July L 

Pb. Clarence A. Morrell, formerly of Oie de¬ 
partment of biochemistry of the Harvard Mediaal 
School, has taken the posttlcm of ohenust^phafWa- 
cologiet in the laboratoiy of hygiene of the 
meat of National Health at Ottawa* Canada. 
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Dr. Hravr S. SEiiSP^ instractoir in geology at 
Cdombia Univwsityf has been appointed assistant 
professor of geology in Denison IJuivcrsity, Gran- 
viU% Ohio. 

D»- JvuA M. Shu^ean, instructor of geography 
at the University of Nebraska, has been appointed 
assistant professor of geography at Mount Holyoke 
College. 

The following appointments arc announced at the 
Iowa State College: Francis Ellis Johnson, head of 
the department of electrical engineering at the Uni¬ 
versity of Kansas, head of the department of elec¬ 
trical engineering j G. W. Fox, of the University of 
Michigan, assistant professor of physics; H. V. 
Goskill, of the Ohio State University, assistant pro¬ 
fessor of psychology; James F. Yeager, of New York 
University, assistant professor of physiology. 

At the University of Michigan Professor E. B. 
Mains, of Purdue University, lias been appointed pro¬ 
fessor of botany and acting director of the herbarium, 
effective in September. He will offer advanced work 
in mycology and in plant breeding for dise^ise resis¬ 
tance. Professor Wm. Randolph Taylor, of the Uni¬ 
versity of Pennsylvania, has been appointed professor 
of botany and curator of algae in the herbarium. lie 
will remove to Ann Arbor in September, He will 
continue^ as in the past, to conduct the sumuier course 
in algae at the Woods Hole Biological Laboratory. 

At the College of the City of Detroit, Mr. and Mrs. 
William Borgman, Jr., instructors in the department 
of mathematics, have been given leave of absence for 
1930-SL They expect to spend the year in graduate 
study in Munich, Germany, New appointments to 
instructorships in this deportment are those of Mr. 
William L. Duren, Jr., formerly of Tulane University, 
and Mr. H. H. Pixley, formerly of Bryn Mawr Col¬ 
lege. 

Db. NiBLS A. Bekotson, chairman of the depart¬ 
ment of geography, the University of Nebraska, will 
give the work in economic geography in the summer 
session of Columbia University. E, E. Lackey, asso¬ 
ciate professor of geography, will give courses in 
geography in the summer session of Western Reserve 
Utdvmity at Cleveland. 

Thb Kaiser Wilhelm Institute for Medicine at 
Hadelberg was opened on May 25. It has depart- 
mextts of pathology, physiology, physics and chem- 
under the diwtion of Dr. L. von Krehl, Dr. 
Otto Meyerhofl, Dr. Haoffer and Dr. Kuhn, respec- 
tiv^y. 

Bruci; Maoill BU»ibok, professor of biology 
at. UidvRrjaity pf Southern C^ornia, will spend 
the Cummer in the intenor of Borneo on a scientiffo 


expedition sponsored jointly by the University of 
Southern California and the Universal Pictures Cor¬ 
poration. Dr. Harrison will leave Los Angeles about 
June 5, 

Db, Herbert S. Reichls, of the department of 
pediatrics of the School of Medicine of Western Re¬ 
serve University, has leave of absence for six months 
and has gone to Leipzig, where he will study under 
Professor Bessau. Dr. G. Richard Russell and Dr. 
L, P, Harsh, of the same department, are starting on 
August 1 for a year of European study. Dr. Russell 
will spend most of the time with Professor Ernst 
Freudenberg at the University of Marburg. Dr, 
Harsh will do most of his work with Professor Birk 
at the University of Tubingen. The department of 
pediatrics of the School of Medicine of Western Re¬ 
serve will have two guests, beginning on September 
15, Dr, Otto Beck, of the University of Tubingen, and 
Dr. H. Briihl, of the University of Marburg. 

Db. G. H. Hart, head of the divisions of animal 
husbandry and poultry husbandry of the University 
of California, expects to take a six months^ trip in 
Europe. He will leave New York on June 13 with 
the official tour of the American Veterinary Medical 
Association through European countnes for the pur¬ 
pose of studying research metliods and equipment, at¬ 
tending the eleventh International Veterinary Medical 
Congress in Loudon from August 4 to 9. 

Db. William ANOEBSoif, of the University of Aber¬ 
deen, Scotland, recently spent a week in lecturing 
licfore clinics of the School of Medicine of Western 
Reserve University as the guest of Dr. Elliott C. Cut¬ 
ler, head of the department of surgery. Before soil¬ 
ing Dr. Anderson planned to spend a week at the 
Peter Bent Brigham Hospital in Boston with Dr, 
Harvey Cushing. 

A JOiKT open meeting of the Eta chapter of the 
Sigma Delta Epsilon fraternity and the Kappa Mu 
Sigma was held on May 23 at the department of 
pathology of the University of Chicago. The speaker, 
Mrs. Dorothea WaJey Singer, gave an address entitled 
^^Folk Medicine.’' Dr. Charles Singer is giving lec¬ 
tures on the history of medicine at various universi¬ 
ties in the United States. 

Thb one hundred and eighty-sixth meeting of the 
Medical Research Club of the University of lUinoui 
College of Medicine was held in Chicago on May 16. 
This was the annual business meeting and the guest 
of honor was Dr. Walter H. Eddy, professor of 
physiological chemistry, Teachers College, Columbia 
University, who spoke on the ‘Treeent Status of 
Vitamin B." Dr. Eddy was elected to honorary 
membership in the club. At the business meeting 
which followed, Dr. Walter J. R. Camp, assistant 
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profwor of pharmacology, waa elected president for 
the eoming year. 

Profkssob G. W. Stidwabt, of the State Univeraity 
of Iowa, recently gave a series of four general lec¬ 
tures on “Modern Acoustics” to the graduate stu¬ 
dents in oommunication engineering, Yale University. 

Duhing the session of 1929-1930, the Mayo Foun¬ 
dation Chapter of Sigma Xi held seven regular meet¬ 
ings, the BpcokcTB and subjects being as follows: 
Dr. D. W. Morehouse, astronomer, Drake University, 
“What is Outside of Space”; Dr. George H.^Parker, 
Harvard University, “Secretory Activity of the 
Nervous System”; Dr. Major G. Seelig, Washington 
University, St. Louis, “Animal Behavior in the De¬ 
velopment of Medicine and Surgery”; Mr. Vilhjalmur 
Stefansson, “Experiences in the Arctic Region”; Dr. 
Harry Miles Johnson, psychologist and senior fellow, 
Mellon Institute, “Experimental Studies on Sleep”; 
Dr. Robert G. Green, associate professor of bacteri- 
ology, Univeraity of Minnesota, “Epizootic Encepha¬ 
litis of Carnivorous Animals”; Dr. H. E. Robertson, 
Mayo Clinic, “The Colorado River.” 

Applioatiok s for park naturalists of various 
grades must be on file with the Civil Service Commis¬ 
sion at Washington, D. C., not later than June 25, 
1930. The examinations are to fill vacancies in the 
National Park Service of the Interior Department, 
for duty in the field and in positions requiring similar 
qualifications. The entr^ce salaries are $3,800 a year 
for park naturalist, $3,200 a year for associate park 
naturalist, $2,600 a year for assistant park naturalist 
Higher-salaried positions are filled through promo¬ 
tion. Competitors will not be required to report for 
examination at any place, but will be rated on their 
education and experience, and on a thesis or publica¬ 
tions. 

Bt the will of the late Fridtjof Nansen, $25,000 is 
bequeathed to the Nansen fund of the Norwegian So¬ 
ciety of Science. 

Yalb University has been made the residuary leg¬ 
atee of the estate of Miss Mary E. Hawley, of New¬ 
town, Connecticut, from which it is estimated that 
it will receive $2,000,000. There are no limiting con¬ 
ditions except that the income from the fund shall be 
applied to the “general uses and purposes of the uni¬ 
versity.” 

The Massachusetts Institute of Technology is the 
remainder legatee of the residue of the fortune of 
Harry B. Hunt, whose estate was appraised at $610,- 
979 net. Mr. Hunt, who died on July 25, 1929, was 
for many years connected wiUi the American Locomo¬ 
tive Company, 
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By the will of Dr. William J. Matheson, fiurtterly 
president of The National Aniline and Chemical Com¬ 
pany, $600,000 is bequeathed for medical research. 
In 1927 Dr. Matheson provided funds for an inter¬ 
national survey of sleeping sickness. In his will, 
dated October 10, 1929, he bequeaths 4,200 shares of 
stock of the Corn Products Refining Company (with 
a present market value in excess of $400,000) to the 
William J. Matheson Foundation, a corporation for 
charitable and educational purposes which the tes¬ 
tator intended to organize. The management of the 
foundation is authorized to apply the income to the 
encouragement and support of medical research and 
for any other charitable or educational purpose. 
Among the foundation’s first activities, the will states, 
should be to take over or contribute to the expenses 
of the survey of epidemic encephalitis and similar re¬ 
search work now carried on by a committee of which 
Dr. William Darrach is chairman. The principal of 
a $200,000 trust fund is to be paid later to the Mathe¬ 
son Foundation. 

To provide for a complete museum of the graphic 
arts in the Benjamin Franklin Memorial to be erected 
on the Philadelphia Parkway, Mr. A. Atwater Kent 
has contributed $220,000 toward the $5,000,000 fund 
being raised for the memorial. The section is de¬ 
signed to show how modem methods of recording and 
transmitting information have developed from the 
crudest efforts of mankind. It will be housed in a 
section of the building at the front and immediately 
adjacent to the memorial chamber, extending from 
l&e ground fioor to the roof, and consisting of a 
lower floor and an upper floor with two galleries. 
The ground floor will contain printing presses and 
other heavy machinery used in the graphic arts. 
Above will be an exhibition starting with the earliest 
recorded writing of man, crude sketches on the walla 
of caves, the various forms of writing to be illus¬ 
trated up to the invention of printing by Gutenberg, 
and then to present-day means and methods. Among 
the original exhibits will be Franklin’s own composing 
table, original press, now owned by the Fninklin 
Printing Company, and some of his books and the 
manuscripts that he printed. 

The purchase of 422,737 acres of forest land at a 
cost of $1,202,172 has been approved by the National 
Forest Reservation Commission. The commission has 
also approved the establishment of new federal pur¬ 
chase units in Kentucky, Arkansas, Misrissippi and 
Louisiana. The purchase program provides for the 
acquisition of a total of 539 tracts of land at an 
average cost of $2.84 per acre in Alabama, Pennaylr 
vania, North and South Carolina, Tennessee, Louisi¬ 
ana, Geoli^, Florida, Wtnoonsin, li^ehigan, West 
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Vii^gima, Virgmia, Arka 0 sa 8 > Minnesota and New 
Hampshire* 

PnEUKiKABT examinations of eight rivers in va¬ 
rious parts of the United States with a view to the 
control of their floods would be authorized under the 
provisions of a bill reported from the House Com¬ 
mittee on Flood Control. The preliminary examina¬ 
tions, according to the accompanying report, would 
be made for tho purpose of ascertaining what a de¬ 
tailed survey would cost; what federal interest, if 


any, in involved, and what share of the expenseB, if 
any, should be borne by tho United States. The fol¬ 
lowing streams and rivers would be included in those 
on which the examinations would be made: The Tita- 
bawassee and Chippewa rivers in Michigan, the Mo¬ 
hican River in Ohio, tho Hocking River in Ohio, the 
Mokelumnc River and its tributaries in California, 
the Wacoamaw River in North and South Carolina, 
the French Broad River in North Carolina, the Fox 
River in Wisconsin and the Cumberland River and 
Yellow Creek in Kentucky. 


DISCUSSION 


HOW OLD IS THE PLEISTOCENE? 

The exploration of the cavern known as Gypsum 
Cave near Las Vegas, Nevada, is yielding important 
information conoeming those hazy and nebulous 
years that separate the Pleistocene and Recent peri¬ 
ods, in other words, the domains of paleontology and 
archeology. 

The Southwest Museum of Los Angeles and the 
California Institute of Technology are cooperating in 
this work, which is in charge of Curator M. R. Har¬ 
rington, of the former institution, with Dr. Chester 
Stock and Dr. E, L. Furlong, of the latter, in fre¬ 
quent consultation. 

On the paleontological side the most interesting 
finds thus far have been in connection with the extinct 
ground-sloth Nothrotherium, which is one of the 
typical animals of the Pleistocene. Not only tho 
bones but also large claws with homy covering still 
intact have been recovered, as well os its long, coarse, 
tawny hair and even bits of skin all preserved by the 
dryness of the cave. Very unusual also are the large 
beds of sloth dung in which the remains of the animal 
are usually found imbedded. Among other Pleisto¬ 
cene species represented in the cave are indigenous 
horses and an American camel. 

On the archeological side, although some remains 
have been found left by Early Pueblo visitors proba¬ 
bly from the settlements in the Moapa Valley thirty 
or forty miles eastward and even by the more recent 
Paiuto, most of the artifacts thus far recovered from 
the cave may be attributed to the Basket-makers. 
These are the earliest people hitherto known to have 
ooeupied the Southwest and are supposed to have 
flourished about XflOO B. C. 

It now appears that even earlier people had visited 
the cave, for pieces of painted wooden dart shafts 
unlike Basket-maker products have appeared at con- 
iiilerabiy greater depths than the deposits yielding 
typical Baak«t*maker artifacts* * 


Most important of all is the gradually accumulating 
evidence suggesting that the earliest human visitors 
and the last of the sloths may have occupied the cave 
at tho same time. None of the evidences in them¬ 
selves can be called conclusive, but taken together 
they merit serious consideration. 

For example, we have in one archeological deposit 
a deeply buried stratum contairiing large pieces of 
sloth dung, charcoal and scattered artifacts. In 
another instance we have specimens of the painted 
broken darts mentioned before recovered at depths 
below the surface of from eight to ten feet, beneath 
a stratum of sticks containing sloth dung and hair, 
and in still another instance quartzite dart points of 
archaic form buried in the bottom of a rockslide near 
the surface of which, beneath a large slab, was found 
a nearly perfect sloth skull. 

Farther back in the cave the compact layers of 
sloth dung have yielded a few pieces of dart-shafts 
and of burnt sticks once apparently used as torches; 
and in the crevices of the rocks, sloth dung, bones of 
the sloth and artifacts have frequently been found in 
association, but in the lost case the evidence is of 
le^ value than in tho previous instances. 

Should the association of man and sloth be finally 
established beyond doubt an interesting question 
arises. Shall wo postulate that man existed in 
America twenty or thirty thousand years ago, which 
is the age generally attributed to the last phases of 
the Pleistocene, or shall we assume that Pleistocene 
animals and possibly conditions persisted until within 
ten or fifteen thousand years or possibly even lesst 
In other words, just when did the Pleistocene endt 

M. R. Habrikgtok 

Since the foregoing article was written, Mr, Har¬ 
rington has discovered in Gypsum Cave evidence 
which to his mind ‘^establishes the association of man 
and the sloth beyond question.” The Southwest Mu¬ 
seum, which owns Gypsum Cave, will endeavor to 
preserve the evidence in situ, without disturbance, so 
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that any i^ell-accredited icientista who foel so dm- 
posed loay investigate it at their leisure* 

James A. B. Scherer 

The Southwest Museum, 

Ijos Akoeles, Calutounu 

THE FUTURE OF TAXONOMY 

There is one point in Dr, MicheTfl interesting dis¬ 
cussion^ which seems to need further comment. He 
refers to the small group of taxonomic workers in 
Washington, “flooded with specimens of insects sent 
in from all parts of the country for identification, so 
that the amount of time that can be spent in actual 
research is exceedingly smallAlso to the specialist 
on Coocidae “so loaded down with routine identifica' 
tion work and administrative duties that be has prae- 
tioally no time for research.” Whatever may be said 
concerning the ability or industry of particular work¬ 
ers, we are here concerned with a matter of policy, 
and criticism must be directed to those “higher up”— 
iiitimately to the highest power, the people of the 
United States, who permit such things to be. The 
truth is, however, that in the long run, even with 
existing facilities, it would pay to do much more 
revisional or monographic work. Only a few days 
ago I received a letter from a worker in the National 
Museum, explaining the difficulty of conducting ex¬ 
changes, because so many of the species of a certain 
group were erroneously identified. Without revisional 
work, the museum collection may well be a source of 
error. Specimens come in from many workers, and 
it is impossible to check up the identifications as they 
are put away. Even specimens labeled “type” can 
not always be trusted, as has been shown by a Na¬ 
tional Museum specialist in a paper just published. 
Then again, in the absence of adequate monographs, 
entomologists give up the idea of determining their 
species, and at the same time the idea of studying 
them. Consequently, even when they receive names 
for their specimens, they often do not know the spe¬ 
cies, and will not recognize them again. The practioe 
of wholesale determination of specimens has faults 
analogous to those of indiscriminate charity. 

On the other hand, if, with enlarged resources, we 
went to work cooperatively to monograph our fauna, 
we could enable serious students to work up their own 
materials. They would, of course, find difficulties, 
and would be entitled to assistance from the museum 
or bureau, after they had tried to help themselves. 
This assistance would be cheerfully given, with the 
knowledge that it would promote study, instead of 
preventing it. Identifications, baAed on revisional 
work and not on the labeling of specimens, derived 
from various sources, in the ooUection, would be far 

1 Oiareuce E. Mlckel, <*The Future of Taxonomy, 
Science, T1 : 436, April 25, mo . 


easier and more accurate. Time would be aavea for 
all concerned, except those who have been in the habit 
of requiring a specialist to do their work for them. 
Broadly, then, we need more constructive imagination. 

T. D. A. CoOEXiBKLrL 

UNivxaeiTY or Colobaik) 

INACTIVITY OP CHICORY! 

Results previously reported^ indicated absence of 
stimulative effect of infusions of chicory on isolated 
intestinal segments. Later repeated observations of 
no gostro-intestinal response in intact rabbits, dogs 
and guinoa>pigs to massive doses of such infusions 
seem to indicate further that chicory, in the form 
used as a beverage ingredient, probably has no laxa¬ 
tive effect. 

Such a quantity of the root is popularly consumed 
that it was thought worth while to investigate other 
possible actions. A careful scries of urine secretion 
determinations in man (myself) and guinea-pigB have 
yielded, without exception, quantitatively negative re¬ 
sults, Intravenous or stomach tube edministraiion 
of as much as 60 cc of a 20 per cent, infusion pro¬ 
duced no observable effect or discomfort in intact 
guinea-pigs. Substitution of an alcoholic extract 
(evaporated to alcohol-free) for the infusion made 
no difference in the complete negativity of the 
findings. 

The only indication of a possible drug action en¬ 
countered was a tetanus-like hyperezcitability of 
frogs which had received the relatively tremendous 
dbse of 2 cc of a 20 per cent, evaporated tincture 
(]^nghly equivalent to 5,600 cups of an average 
coffee-chicory blend in man). Adminiatration of vir¬ 
tually unlimited dosage failed to elicit any comparable 
effect in mammals. It seems quite probable that 
chicory has no particular pharmacologioal signifioanoe 
aa used in coffee mixtures, chxpmxh Bctnoim 

Marquette ITniversitt 
School or Meoiginb 

CAN A CATFISH COUNT? 

A BULLHEAD Catfish {Ameiurut nsbuZoSMs) which, 
had been maintained since babyhood in a twenty- 
three-gallon all-glaaa tank of still water With several 
others of its kind was between three and four years 
old when it evolved a method of entertainiz^ itself 
that may be called unique considering the general 
absence of a spirit of play in this group of fishes. 

A single spray of Canadian water-weed (A*iach- 
aria) trailed about a foot from the main plant, toucl^ 
ing the glass at the rear of the tank I^e idde 

iFrom the Departments of Physiology aiid Pbanna* 
oology, Marquette Umvetsi^ School of Medieiae, l(U- 
waiax^ 

EQ. Beynolda, Froa fioo. Bi»p, BioL end MsA, 

m, ms. 
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fieom the The eiitiish, which was called 

^TIVTiite WhiBkers” because the four ”<jhin” barbels 
were white, was eeen every day oiroling this spray. 
It always moved over the spray, then under, always 
proceeded from the left to the right of the tank, and 
showed a preference for making the swing an even 
number of times before coming to rest. 

Often it wag observed at play when there was not 
time to count its motions, but on five different days 
its circuits in this peculiar game of solitaire were 
counted. On one day it played fifteen games, during 
which it recorded in aJI 115 swings around the spray. 


On the five days it played forty games and traced 
the drele 263 times I 

tn these forty games the fish came to rest thirteen 
times after completing the circle an odd number of 
times (from one to nineteen), but on twenty-seven oo- 
caaioDS it recorded an even number of swings ( two to 
sixteen). 

Was it merely a matter of chance, or did the catfish 
derive some conscious physical satisfaction from 
encircling the spray an even number of times T 

Ida Mbllen 

Nkw Tors Aquarium 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


RECORDING CEREBRAL ACTION CURRENTS 

Action currents from the cerebral cortex of the dog 
have been obtained by using five stages of vacuum 
tube amplification recording with an oscillograph. 
The operation which exposed the surface of the cortex 
woe performed under both general and local anesthe¬ 
sias. Records were taken after recovery of the dog 
from the general anesthesia. Precautions were devel¬ 
oped which have insured the minimal operative shock. 
Records were made with a film speed of twenty-one 
inches per second. 

We have succeeded in recording from at least three 
distinct parts of the cortex, namely, portions of the 
occipital lobe, areas on the boundary of the temporal 
and parietal lobes and from the motor areas in the 
frontal lobe. These action currents appear to be of 
the same general nature as those obtained from the 
peripheral nerves. There would appear to be no very 
essential difference between different parts of the 
cortex in the form or frequency of the impulses them¬ 
selves, At any one point one may obtain a wide 
variety of temporal and intensity relationships 
between the impulses. 

From the degree of simplicity of patterns obtained 
with relatively large electrodes, it is inferred that a 
high degree of localization of function is not the 
case. Our largest electrodes covered about one four- 
hundredth of the brain surface. It may be readily 
seen that this is not at all sufficient to give spatial 
reference to nearly ail the discrimiuable functions that 
the psychologist knows. We must fail back upon 
temporal factors within these areas, qualitative fac- 
toi» thercy or functional patterns involving perhaps 
large portions of tibe cortex. 

In general, we get records from the so-called motor 
and eomcathetic areas with active movements of the 
dog, from the somesthetic and not from the motor in 
paamte moyementa and slight effects in the visual 
area ndth a diahgv Itom light to dark in the room. 


In certain cases we obtained records from the so-called 
visual area during active movement of the dog. This 
may indicate that this so-called sensory area was in 
this case an integral part of the dynamic pattern 
which gave rise to the movement. It would appear, 
however, that there must be a spatial factor in this 
dynamic pattern in order to give a sufficiently dif¬ 
ferentiated reaction hero to correspond with our 
experimental data. The limited complexity of the 
records which we obtained makes it impossible to 
account for all the differences in the reactions of the 
animal in terms simply of the type of patterns on 
the records. Specialization of function, that is, the 
existence of a spatial element in the functioning of 
the cortex, is a fact, but we do not know as yet the 
degree to which this specialization is true or its con¬ 
stancy over a period of time. 

Further work is in progress along all the lines sug¬ 
gested. 

S. II. Bartley 
E. B. Newman 

University or Kansas 

A CONVENIENT AID IN BALANCING 
CENTRIFUGE TUBES 

A 15-om dental chip blower syringe of about 60 co 
capacity with right-angled delivery tube has been 
found to be very convenient in balancing centrifuge 
tubes. With this syringe the rate of delivery of 
water is much more easily controlled than with the 
commonly used large dropping pipette, and it has 
the distinct advantage of being unbreakable. It is 
convenient to place it in a wide-mouthed bottle, the 
bulb serving to keep the water clean. The syringe 
is stocked by dental supply houses and retails for 
about seventy cents. 

H. W. Estill 

DEPAatMjtNT OP BAOTERIOliOaT, 

UKrvBiiBiTY or Calipqbnia 
kCgmcAL School 
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THE AMERICAN ASSOCIATION FOR THE ADVANCE- 

MENT OF SCIENCE 


THE REGULAR SPRING MEETING OF THE 
EXECUTIVE COMMITTEE 

The executive committee of the American Associa¬ 
tion held its regular spring meeting at the Cosmos 
Club in Washington on Sunday, April 27, with the 
following members present: Cattell, Compton, Cur¬ 
tiss, Hildebrand, Kellogg, Lillie, Livingston, Millikan, 
Morgan, Wilson. There were two sessions, one in the 
forenoon and the other in the afternoon. The follow¬ 
ing items of business were transacted. 

1. The minutes of the last meeting of the commit¬ 
tee were reported as having been approved by mail. 

2. The permanent secretary presented a report on 
association affairs. The new fellowship-nomination 
plan, adopted at the Des Moines meeting, has been 
put into operation. While it may need some slight 
modiffcations, it appears to work very satisfactorily, 
and from now on there should be very few members 
eligible to fellowship who do not receive nomination- 
In this connection fellows are reminded that Bmy mom- 
l)€r may be nominated for fellowship by any three 
fellows. Blanks for such special nominations may be 
had from the Washington office. 

About 7,000 invitations have been sent out since the 
Des Moines meeting, inviting non-members to become 
enrolled in the association. It is planned to send out 
about 15,000 invitations this spring, especially to en¬ 
gineers, and about 50,000 invitations are to be sent out 
next October. 

A new booklet on the organization and work of the 
association has been prepared, also a brief circular. 
These may be had on request directed to the Washing¬ 
ton office. The new booklet contains lists of members 
of the several section committees. 

Preparations for the Cleveland meeting next winter 
are well advanced. The Hotel Statler has been named 
general-headquarters hotel for the meeting. The 
Cleveland Convention Bureau and the educational in¬ 
stitutions of Cleveland are actively engaged on the 
preliminary arrangements. The American Statistical 
Association, the American Sociological Society, the 
American Economic Association and the Amehean 
Political Science Association all report that they will 
meet at Cleveland in convocation week. Most of the 
organizations that usually meet with the association 
will be meeting witli it at Cleveland. 

3. The Texas Academy of Science was elected to be 
an affiliated academy. 

4. To fill a vacancy in the swtion committee of Sec¬ 
tion D (Astronomy), caused by the recent death of 
Dr. Ralph H, Curtiss, the executive committee elected 


Dr. H. T. Stetson, of Perkins Observatory, Delaware, 
Ohio, to be a member of that section committee, hie 
term of office to expire at the end of the calendar year 
1930. 

5. The executive committee accepted a report that 
‘^Symbols for Heat and Thermodynamics’’ and 
“Graphical Symbols for Use in Radio Communica¬ 
tion” had been approved for the association by its 
special committee acting in cooperation with the 
American Standards Committee. Dr. A. E. KennelJy 
is chairman of the special committee of the associa¬ 
tion. 

6 . The sum of $500 was appropriated, from the 
available funds of the treasury, for the cooperative 
project of the committee on the place of science in 
education (Dr. Otis W. Caldwell, chairman). This 
appropriation is to be added to the funds already 
raised by the committee on the place of science, to be 
disbursed by the permanent secretary on order of Dr, 
Caldwell. 

7. On recommendation of the executive committee 
of the Pacific Division, the description of the territory 
of that division was modified to read as follows; “The 
Pacific Division (organized in 1915) includes mem¬ 
bers resident in Alaska, British Columbia, Washing¬ 
ton, Oregon, California, Idaho, Nevada, Utah and the 
Hawaiian Islands.” This constitutes an amendment 
to Article VI, Section 2, of the By-Laws and Rules of 
j’rocedure. Mexico, the Philippine Islands and other 
islands of the Pacific were included in the territory of 
the division and these regions are now removed. 

8 . It was voted that Dr. Carl Alsberg be asked to 
serve on the executive committee in the place of Dr, 
Joel H. Hildebrand during the latter’s absence from 
the country. 

9. A special committee was appointed to consider 
the relations between the natural sciences and the 
social and economic sciences in the Pacific region. 
This committee consists of Carl Alsberg {chairman)t 
Arnold B. Hail, A. 0. Leuschner, Charles B. Lip- 
man and E. G. Martin. 

10. The rules for the award of the American Asso¬ 
ciation prize of $1,000 were modified by the following 
amendment: The award is to be first announced in 
conneetion with the meeting following the one at 
which the paper appeared on the program and the 
subject of the paper is to be specially presented in n 
public lecture at that meeting. 

11. The rules for the award of the American Asso¬ 
ciation prize were amended as follows: Papers by 
invited speakers and presidexRial and viee-presldeiitial 
addresses are not eligible for the prise. 
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12 . It wa» TOted that the sunmer meeting of the 
association for 1931 shall be held at Pasadena, prob¬ 
ably in the third week of June, the hosts for the meet¬ 
ing being the California Institute of Teohnology, the 
Mount Wilson Observatory and the Huntington 
library. 

13. It was voted that the winter meeting of 1931- 
32 shall be held at New Orleans from Monday, De¬ 
cember 28, 1931, to Saturday, January 2, 1932. 

14. It was voted that the association looks with 
favor upon New Haven as the place of the summer 
meeting of 1932 and upon San Francisco as the place 
of the summer meeting of 1934. 

16. The general plan for radio talks to be given 
from time to time under the auspices of the Associa¬ 
tion Press Service was approved, as presented by the 
director of the Press Service. 

16, In response to a suggestion from the directx>r 
of the Press Service, Austin H. Clark, a special com¬ 
mittee was named to consider tiie relations of the ap¬ 
proaching New Orleans meeting to Latin America 
and to present plana for that aspect of the meeting. 
This special committee consists of Austin H. Clark 
{chaiirman)f A. V. Eadder and Burton E. Livingston. 
It was empowered to add to its membership if ad¬ 
ditions seem desirable and was asked to present a re¬ 
port to the executive committee at its fall meeting, 
next October. 

17. President Thomas H, Morgan was appointed to 
be the official representative of the American Asso- 


eiation at the approaching somi-oenteimial of the TJhi- 
vexmty of Southern California, June 4 to 6^ 1930. 

18. Dr. Vernon Kellogg was appointed to be the 
official representative of the American Association at 
the tenth eossion of the Centenary of the Indepen¬ 
dence of Belgium, to be held at Brussels from June 28 
to July 2, 1930. 

19. A special committee, consisting of Austin H. 
Clark {chairman) y Dayton C. Miller and Burton E. 
Livingston, was named to arrange for general and 
popular lectures for the approaching Cleveland meet- 


mg. 

20 . The appointment of Dr. H. W. Mountoastle as 
executive secretary of the Cleveland local committees 
was approved by the executive committee. 

21. The permanent secretary asked that he be re¬ 
leased from that office at os early a date os might be 
practicable, stating that he desired to devote more 
time and attention to his own held of plant physiology 
than would be possible in connection with his associa¬ 
tion duties, and a special committee, consisting of 
J. McK. Cattoll, Edwin B. Wilson and Burton E. 
Livingston, was appointed to study the general admin¬ 
istration of the association with respect to the retire¬ 
ment of the present permanent secretary and to re¬ 
port to the executive committee at its next meeting. 

22. It was voted that the next meeting of the exec¬ 
utive committee would occur at Washington on Oc¬ 
tober 19, 1930. 

BtJKTON E. LiVINGSTOSr, 
Permanent Secretary 


SPECIAL ARTICLES 


THE STRUCTURE OF GLUTATHIONE 

Ribokntlt, clear evidence has come from two inde¬ 
pendent sources^'* that glutathione is a tripeptide 
derived from glutamic acid, cysteine and glycine. 
Twelve such dipeptides are possible. Six of these 
are eliminated by the fact®'® that the free amino 
group is that of glutamic aoid. 

The fact that Hopkins^ obtained glyoylcysteine 
anhydride by boiling glutathione with water is ex¬ 
tremely strong evidence that glycine and cysteine are 
directly linked, and this consideration eliminates the 
two structures* in which both carboxyl groups of 
glutamic aoid are involved. A study of the products 
obtained on oxidation with hydrogen peroxide® * 

iF. O. Hcnklns, J. Biol. Ckstn., 84: 269-820, 1929. 

* Kendall, McEensle and Mason, J. SioL 84; 

« 57 - 74 , 1929 . 

■Quast^, Stewart and TunnicUffe, Biochem, J., 17: 

(mm, 1923. 

4 Kendall V tentative choice (footxmte 2) of one of 
tiMse etructuree wae mads before this evidence was pub- 
Hihed. 


strongly suggests that it is the y-carboxyl of glutamic 
acid which is concerned in peptide formation. Thus 
glutathione is a peptide of unique type and must 
apparently be either (A) y-glutamylglycylcysteine or 
(B) Y-glutamylcysteylglycine. 

The proof that the substance is correctly repre¬ 
sented by formula B has now been obtained by its 
condensation with ammonium thiocyanate in acetic 
anhydride, which yields a product (C), nearly in¬ 
soluble in water, containing two thiohydantoin rings. 


CO.H Hsen. 

HjlOHOH,CH,CONHi3HC' 
HN-CO 

sd 


0ONHCH,0O,H 
HN-OO 
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HN-CO 
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Condensation of tliis thiohydantoin derivative with 
benmldehyde and subsequent treatment with alkaU 
yields benzal thiohydantoin (D), and the formation 
of this product demonstrates^ the presence in the 
original peptide of a glycine group with free car- 
boxyL Other considerations, not yet ripe for discus¬ 
sion here, suggest that a free carboxyl group belong¬ 
ing to Cysteine is not also present. The formation of 
two thiohydantoin rings in the first condensation 
product (C) would also confirm the existence of a 
free a-carboxyl group in the glutamic acid residue of 
glutathione. 

It is interesting to note that structures A and B, 
with a slight preference for B, were chosen by Pirie 
and Pinhey® on the basis of dissociation constants 
deduced from results obtained in the titration of 
glutathione. 

Ben H. NicjoiiET 

BxTRXAU or Baibt Industry, 

V, S. Department of AGaiom*TURB 

TRANSMISSION CHANGES IN ULTRA¬ 
VIOLET GLASSES DURING HIGH 
TEMPERATURE EXPOSURE 
TO LIGHT 

The recent keen interest in glasses transparent to 
ultra-violet radiation, and particularly the papers by 
Shrum, Patten and Smith^ and by Stookbarger* in 
which are described certain phosphorescent and ther¬ 
moluminescent properties of such glasses after ex¬ 
posure to ultra-violet light, suggest that some recent 
observations by the writers may be of interest to 
workers in this field. 

It is well known that when some of these glasses 
are exposed to strong ultra-violet radiation^ their 
transparency for the short wave-lengths is consider¬ 
ably decreased. It is also known that heating the 
solarized glasses restores them to their original con¬ 
dition. 

In some recent experiments with several of the 
well-known brands the writers found that^ if the 
specimens of glass were attached directly in contact 
with the hot tube of the mercury arc lamp and thus 
were kept at a high temperature (about 450'’ C.) 
during the ultra-violet exposure, there was no de¬ 
crease in the short wave transmission, but instead, a 
marked increase. With one glass the shortest wave¬ 
length transmitted when new was 2535A. After 
solarization at atmospheric temperature, two feet 
from a qxiarte mercury arc, the transmitted spectrum 

8 Schlack and Kumpf, ZeMohr. fiir physiol. Chem^ 
154: 12M0, 1926. 

JSiol. Chem., 84 : 332, 1929. 

1 Trans. JSoy, Bae. paaa^a, [3] 22; 433,192flL 

• Tsoh. Mngineerinff hTows, December, 1929. 


wa8 ao shortened that 26aOA was the low wmvet«2eQg:th 
limit When the g^asa, during exposora, was kept 
hot, the result was a veiry marked increase in trans- 
mission, so that wave-length 2460A was distinctly 
visible in the speetrogram of the transmitted radia¬ 
tion. This same result was obtained whether the glass 
bad been previously solarized or not. In all cases 
the transmission spectra were photographed immedi¬ 
ately after the ultra-violet exposure, the glass having 
cooled to room temperature. A condensed iron spark 
was used as the light source for testing the trans¬ 
mission. 

All these specimens were then “annealed’* in the 
dark at various temperatures, first at 200®, then suc¬ 
cessively at 300®, 350®, 400® and 450° C. After 
each annealing the glasses were cooled and their 
transmission spectra photographed. Even at 200® 
there was, in every case, indication of return toward 
the transmission of the original, new glass. This 
became more marked with increasing temperatures, 
until, after the 450® treatment, all had completely 
recovered the original condition. 

On account of the fact that during the hot ultra¬ 
violet exposures there was only a line contact between 
the flat glass and the cylindrical lamp tube, the speci¬ 
men was not uniformly heated. Examination (after 
cooling) with a low power polarizing microscope, 
between crossed niools, showed severe strain in the 
glasses. This was also relieved by the subsequent 
annealing but had disappeared completely only after 
the last (450°) anneal. 

Not all the ultra-violet glasses behaved in the way 
described. One in particular showed only a barely 
detectable decrease in transmission on low tempera-' 
ture exposure, and no change whatever after exposure 
in contact with the lamp tube. 

C. C. Nitohi® 

F. C. SaBUUTZ 

Bxbsaboh UmsioN, 

The New Jersey Zzno Odmpakt 
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THE MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY^ 

INSTALLATION ADDRESS 

By Dr. SAMUEL W. STRATTON 

EETIBIKQ PRESIDENT AND CHAIRMAN ELECT OP THE CORPORATION 


The administration of the ailairs of a large educa¬ 
tional institution has become in many respects as great 
a problem as that of industry. The interests of the 
former are generally more divorailied, its organization 
more complex and its administration more difficult, 
from many points of view. 

Aeadamio freedom, which generally refers to one’s 
tight to an opinion in his own field and to teach ac¬ 
cordingly, is often interpreted to cover a much wider 
rangfe of subjects, hence we do not always find tlie 
team work in the faculty that is found in industry or 
in the football team. la an institution like this, the 
coordination of the work between departments having 
many common interogU is one of the most important 
pbaBcs of adminiatration. 

t gtvea at Oambridge, Massachusetts, Jnne^ 


Notwithstanding the many interests common to all 
the scientific and technical departments, there is nec¬ 
essarily a great diversity between them in the later 
years of the courses and in graduate work. 

At the institute there are twenty or more under¬ 
graduate courses and options loading to degrees. In 
all these graduate work is going on and growing 
rapidly. The inter-departracnlal relations as to this 
advanced work involve administrative problems of 
great importance. 

Every department depends upon others for iastruo- 
tion in some of the subjects included in its own cur¬ 
ricula. Few research projects arc taken up that do 
not involve cooperation as to personnel and equip¬ 
ment between different departments. Conditions set 
up for convenience in departmental organizations are 
'not always those most favorable to investigational 
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work. Our course in engineering administration has 
shown conclusively that an engineering training sup¬ 
plemented with the fundamentals of business is an 
excellent preparation for the work of administration, 
especially in industry. 

In every group of men entering the institute, some 
men are found who are by nature fitted for this class 
of work, and special training is provided for them. 
Others are endowed with the spirit of discovery; when 
the training of these is supplemented by advanced 
mathematics and science, they often become research 
men of the highest type. To discover these types of 
men and prescribe suitable courses of training for 
them is a most important educational problem. Men 
succeed best when following an occupation they enjoy. 

To adjust the grade of each man’s work in accor¬ 
dance with his ability rather than a fixed minimum as 
a standard for all is essential to efficiency in educa¬ 
tion if we are to do the best by the men. Borne con 
accx>mplish much more than others with the same ef¬ 
fort. Why not give them the opportunity t 

A question of major importance in the administra¬ 
tion of the affairs of a professional school is that of 
interesting successful men in the training of those who 
are to follow in their professions. Among the gradu¬ 
ates of the institute are to be found many of the fore¬ 
most leaders in all the branches of science and tech¬ 
nology with which it is concerned. These men can 
and do contribute the benefit of a wealth of experi¬ 
ence. To encourage and foster this sort of contact is 
worthy of our most serious attention. 

Cooperation with industry in this same respect is 
also important. Industry as well as the professions 
should assist in preparing the specifications of the 
types of men they need, and which we are in the busi¬ 
ness of training. The cost of training men in science 
and technology is much greater than is generally un¬ 
derstood. When one of the early English physicists 
was asked by a visitor if he might see his laboratory, 
the physicist called a servant and directed that the 
laboratory be brought in. Contrast this with the great 
modem research laboratories, educational or indus¬ 
trial, with equipment for undertaking the most deli¬ 
cate investigations, or those requiring huge com¬ 
pressors, furnaces, generators or other facilities neces¬ 
sary to produce the conditions which the scientist of 
to-day must have at his disposal. 

By far the most serious problem confronting an in¬ 
stitution training men in the fields of science and 
technology is that of maintaining a suitable instructs 
ing staff; men who are leaders, and who inspire in 
others the same qualification. 

During the past decade or so, many industrial eon- 
cems have learned what a few diseovered earlier—^the 
value of scientific researeh. During this period large 


numbers of young scientists have been tidten into in¬ 
dustry where they are rendering valuable service, 
much of it research of the highest order. Hence the 
supply of such men now available for educational 
work is very small. Naturally this demand has raised 
the pay of competent scientific men nearer to what 
they are worth and which educational institutions 
must meet by better pay, and especially by conditions 
favorable to original investigations. 

It is encouraging to note that some concerns are co¬ 
operating with educational institutions in the main¬ 
tenance of instructors and equipment in order to in¬ 
sure a supply of men who often become their most 
valuable asset. 

To meet the mounting costs of a technical education 
the institute has twice raised its tuition in the past 
four years, which now covers about one half of the 
cost of instruction and expenses accessory thereto, not 
including buildings. We at the institute do not forget 
that the buildings about us and their equipment were 
provided for in the most part by men who are grate¬ 
ful fpr their own training and those who appreciate 
the part the graduates of the institute have taken in 
the building up of great industries. 

The founders of the institute saw with prophetic 
vision and provided for the relation that must exist 
between instruction in technology and that of the 
basic sciences involved. They realize that progress in 
the fields of applied science goes hand in hand with 
the discovery of fundamental principles. Their most 
vivid imagination could not have forecast the growth 
of science and the consequent development in the 
fields of technology. Out of physics have grown: 

Electrical engineering with many subdivisions, 
rigidly exacting as to the most advanced modem 
physios for a foundation. 

Aeronautical engineering with its basic aerody¬ 
namics. 

Modem hydraulics, involving hydrodynamics. 

Oeodesy, the most precise form of surveying. 

Developments in steam and internal combustion en¬ 
gines, applications of the principles of thermody¬ 
namics. 

Out of chemistry have grown: 

Chemical engineering, the adaptation of chemical 
processes to production on a largo scale. The petro¬ 
leum industry owes it present success to the chemioal 
engineer. 

Physical cbemistiy, involving the most precise 
measurements of physics in the determination of con¬ 
stants and laws upon which progress in the seienee 
of chemistry and its application depends. 

Befrigeration engineering, based upon the laws of 
heat tranofer. 

Bleetro-ohemistzy, dealing witl^ reactions at hifli 
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texnperatotes so mential in metallurgieal and other 
industrial procetBes; also the conditions under which 
xnetajs are deposited eleotrolytieally. Out of these 
^reat industries have sprung; up as if by magic. 

The cryogenic held is one in which both physics 
and chemistry are brought to bear in tbe production 
of low temperatures, the liquefaction of gases, the 
production of gases essential in both science and 
industry. The striking laboratory experiments of a 
decade or two ago were the forerunners of great 
industries of to-day. 

In tbe held of metallurgy, applications of physics 
and chemistry form one of the newest and most im¬ 
portant bronchos of science and its applications. 
The metallurgist juggles with metals and produces 
mixtures at will with almost any given properties, 
without which many modem indostriai developments 
would have been impossible. 

This is true to an amazing extent of ail the mate¬ 
rials we use, the bricks with which we build the re¬ 
fractories that line the furnaces of industry, the 
hnest porcelain, the cement, the glass and all the 
materials of construction. 

The fuel question is the most important of the 
automotive industry. The clothes we wear and the 
papers we read involve the use of scores of materials. 
In connection with the use and production of ail 
these materials, new fields of technology have arisen 
based upon physics and chemistry of the most fun¬ 
damental nature. 

It is becoming difficult to classify science as pure 
and applied. Engineering and technology involve 
the most difficult problems in the deids of pure sci¬ 
ence. industries are oalling for and producing tbe 
most fundamental scientific data. Hence, in the 
training of men we must not overlook the intent of 
the founders of the institute as to the relations be¬ 
tween the basic sciences and technology even though 
each has advanced far beyond their most sanguine 
vision. 

To maintain the ideals of the founders and the best 
traditions of the institute, they must be interpreted 
in the light of modem science and the problems of 
the day. Ail its functions must be carried on in 
an atmosphere of research, if it is to be a blazer of 


trails to new fields and not merely the follower o£ 
beaten paths. 

Recognizing these facts, the corporation ha» 
adopted a plan of organization which will permit of 
the administration of the afiairs of the institute in 
accordance with the requirements of the present, and 
the conditions under which it can perform its func¬ 
tions most efficiently. This new plan provides for 
both a chairman of the corporation and a president 
of the institute; heretofore tlic latter has served in 
both capacities. In the present case the retiring 
president becomes chairman of the corporation, who 
at this time wishes to express his great appreciation 
of the support given him as president and the hope 
that these friendly, helpful relations will continue 
while he is its oh airman. 

Alumni and Friends of the Massachusetts Institute 
of Technology: 

I have the honor of presenting to you the choice 
of the corporation for the next president of the 
Massachusetts Institute of Technology—Professor 
Karl Taylor Compton, chairman of tbe department 
of physios at Princeton University—eminent investi¬ 
gator in the field of physics, with a long list of 
original contributions to knowledge in this branch 
of science to his credit. 

Honored by degrees from many institutions for 
his brilliant work in scienoe. 

Member of the I^ational Academy of Sciences and 
an active leader in the organized bodies of American 
scientists. 

Sympathetic with the applications of science in the 
fields of engineering and industry. 

Who rendered most important scientific service 
during the late war. 

And above all, a man who is universally loved and 
admired by all who know him. 

To you, President Compton, I commend a corpora¬ 
tion composed of successful men actively interested 
in the afiairs of the institute. As its leader I foresee 
a constructive cooperation with you: 

A loyal faculty, appreciative of your leadership, 

A seiriottB energetic, self-governed student body, 
which will be your greatest inspiration. 


INAUGURAL ADDRESS 
By Dr. KARL T. COMPTON 


Paaicxv me to take this opportunity briefly to dis- 
ouBs certain features of the Massachusetts Institute 
of Technology which have induced me, with real en- 
thuaiBam, to cast my lot with you as a part of this 
organiaation. I venture to hope that this is ap¬ 
propriate because the sigiiificanoe of these oonsidera- 


tions is not piimarily to me personally, but to every 
one who is interested in science, and in the contribu¬ 
tions which scienoe has made and will in the future 
make to the happiness and welfare of mankind. 

The three most pertinent questions in evaluating 
any in^tution would seem to be, ^What is its pur- 
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poseV* ^^hat is its aseomplishiaentf’* ^^What is its 
future It is through its auawers to these three 
questions that the MassaohuBetts Institute of Tech¬ 
nology commands allegiance and support. 

I venture to formulate the purpose of the institute 
as *^the development of science and its useful appli¬ 
cations/’ and to describe the method of accomplish¬ 
ment of this purpose as being ^‘through continual 
study and researcli combined with the training of 
men.” This purpose is dictated by the opportunities 
found in modern science for contributing ia such a 
fundamental way to the necessities of life that it is 
not surprising that the distingiiished founder of this 
institute, William Barton Rogers, expressed it and 
recommended the means to accomplish it in words 
which are evezy bit as significant to-day as they were 
when he wrote from Virginia in 1846 to his brother 
Henry in Boston, outlining his plan for an institute 
of technology. This was fifteen years before the in¬ 
stitute was incorporated and nineteen years before it 
was actually opened. He says: 

The true knd only practicable object of a polytechnic 
school is, 03 I conceive, the teaching^ not of the minute 
details and mauipulationa of the arts, which can be done 
only in the workflhop, but the inculcation of those scien¬ 
tific principles which fom the basis and explanation of 
them; and along with this a full and methodical review 
of all their leading processes and operations in connec¬ 
tion with physical laws. 

Dr, Rogers then goes on to outline an organization 
and a curriculum which are astonishingly like those 
of to-day, which have Btoo<l the test of time and ex¬ 
perience. As an example of constructive imagina¬ 
tion, good judgment and prophetic vision, I wonder 
whether there is an equal to this in educational litera¬ 
ture! 

Turning now to ^the question, ^'Wbat has been the 
institute’s accomplishment?” I almost hesitate to at¬ 
tempt an answer, because its direct and indirect in- 
fiuence have been so enormous. As the first cat^ory 
of accomplishment I would mention its alumni. They 
comprise builders of huge industries, organizers and 
executives of great companies, leaders in sdonoe, 
engineoriug and architecture, and a great host of men 
who are ably engaged in operating and developing the 
vast industrial system which is the distinguishing 
feature of our present civilization. And in educa¬ 
tional work they have taken an equally prominent 
part. For example, I recently visited a great Mid¬ 
western university in which I found that all four of 
the deans were Technology men. Daring the past 
few months, since I have become so particularly in¬ 
terested in the institute^ J have been eontinnally 
amazed to discover how important a rfUe its alnnuai 
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" are playing in the life of the country. There can be 
no doubt regarding the value and vigor of an insti¬ 
tute which has trained such men. 

As the second category of accomplishment 1 would 
point to the other great technological and engineering 
schools now scattered all over this country, which are 
the direct ofilspring, so to speak, of the Massachu¬ 
setts Institute of Technology and patterned after the 
original plan of President Rogers, each with an indi¬ 
viduality bom of local conditions or of desire par¬ 
ticularly to emphasiza one or another aspect of the 
general plan. In thus providing a pattern and also 
to a very large extent the faculties for these newer 
technological schools, the institute is in the position 
of the founder of a sturdy and illustrious family. 
And this is true not only in this country but also 
abroad. It is held, for example, that the tremendous 
technical and industrial development of Germany is 
duo largely to the fact that tliat country, perhaps 
more than any other, was quick to grasp the value 
of President Rogers’ ideas and, with characteristic 
efficiency, to build upon them a nationwide system of 
technical schools and of industrial development. 

As the third category of accomplishment, I would 
like to suggest simply the present industrial and eco¬ 
nomic structure of the country. Of course very many 
factors have entered into this, and the part which the 
institute directly or indirectly has played is rather 
undefined but none the less real and of tremendous 
significance. Time does not permit elaboration of 
Ibis interesting theme. 

And finally, *‘What of the future?” From past 
experience and accomplishment we may gain wisdom, 
guidance and encouragement, but it is the future 
which vitally interests us. In regard to this future 
there seem to me to be several outstanding eonsidera- 
tions. 

In the first place there appears to be no reason for 
any change in the purposes and ideals of the institute. 
As I have already remarked, the institute has been 
devoted in the most fundamental way to the benefit 
of mankind through science. There is every indica¬ 
tion that only a beginning has thus far been made 
in the science of discovering and understanding na¬ 
ture and in the art of usefully applying this knowl¬ 
edge. I can conceive, therefore, of no more appro¬ 
priate or urgent program for the institute than 
simply to continue its woik of developing both prin¬ 
ciples and men for applying science to probkins of 
human welfare. But, although the purpose of the 
institute is unaltered, I do believe that present eon- 
ditions indicate the necessity of eareful attentiim to 
severd vital matters. 

First 1 would suggest the necessity qf greistar 
phaeis ^pon the fundamantid 
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own rights And as ths bases of the various branches 
of engineerizig. As engmeeriug has developed to 
greater and greater oompleritics, it heoomca increas¬ 
ingly impossible to hope to train men in those exact 
processes of thought or manipulation for which they 
will later be called upon. And as scientifio discov¬ 
eries and applications are ever increasing at au ac¬ 
celerated rate, there is ever-increasing probability 
of meeting problems for o£^ the beaten trail. Also 
many who start in as engineers later become execu¬ 
tives or administrators. In all such situations a 
broad and thorough training in fundamental prin¬ 
ciples gives much greater power than a training in 
details which may seldom bo encountered in practice. 
Again, whereas a generation ago most of our great 
technical industries were in their infancy and needed 
many men trained in the details of their respective 
arts, now most of these industries are largo organiza¬ 
tions which are equipped and prefW to train their 
own men in the line points of their art: they abso¬ 
lutely require, however, men who come with a souiui 
bask of tx'aining in fundamental priuciples. The in¬ 
stitution which supplies these men supplies the 
destined to leadership. 

Every application of science presupposes a dis¬ 
covery of seionoe to be applied, so that the useful 
applications of science are in the last analysis limited 
by the extent to which scientidc research has been 
successful in uncovering the hidden forces of nature. 
Then, when these scientifio discoveries are put to the 
service of man, there is always a limit to the avail¬ 
able extent of this service—a limit set by some such 
thing as a defect of material, inability to solve an 
equation, or some disturbing factor. So hero again 
it is the province of research to push back or remove 
these limitations. While, therefore, in its humble be¬ 
ginnings, the greatest service of an institute of tech¬ 
nology might voiy well have been to acquaint men 
with the laws of science and the technique of their 
application, an institute of technology to-day, to per¬ 
form its greatest service, must take the lead in actu¬ 
ally developing science and its applications as well 
as id technological instruction. In fact no proper 
or adequate teaching in these days can be done except 
as it is permeated with the spirit of research, for 
every oonstmetive activity of life which is not mere 
routine consists of the oontinual endeavor to solve 
problems, in which broad training in fundamental 
principles and the inculcation of the true spirit of 
research constitute the best possible preparation. 

2 hape^ therefore^ that increasing attention in the 
institute may be given to the fundamental sciences; 
that they ttiay achieve as never before the spirit and 
resRdts b{ leseardb ; that all courses of instruction 
carefully to see where training in 


details has been unduly emphasized at the expense 
of the more powerful training in all-embracing fun^ 
damental principles- Without any change of pur¬ 
pose or any radical change in operation, 1 feel that 
significant progn^ss can thus be made. 

Second let me emphasize tho supremo necessity of 
maintaining a faculty of absolutely first-grade men, 
despite the increasing difficulty of doing so. Here, 
as in every organiaiation, the question of personnel 
k the supreme ksue. But, unlike other organizations, 
an educational institution can make a perfectly log¬ 
ical and unanswerable argument that its need of the 
beet men should supersede the claims of any other 
organization. For it k these men in the educational 
institutions who train and inspire nil the others; 
their abilities are renewed and made available to the 
world in every graduating class. The folly of send¬ 
ing our youth to scicond-rate teachers in the hope of 
obtaining a first-class training k too absurd to dis¬ 
cuss. And yet this k a very real danger, for in¬ 
dustry k competing with universities for the best 
men, often taking them and them perhaps later find¬ 
ing fault with the institution tor not giving its stu¬ 
dents a first-class training 1 I could go on at great 
length on thk topic, which is one so easy to argue, 
yet so difficult practically to solve. 

Several things, I believe, conspire to make this 
situation so serious. Industry can outbid an educa¬ 
tional institutiou for a man if it wishes to do so. An 
industry may be short-sighted, looking only to its 
profits for the next few years. Or it may realize the 
situation and, if left to itself, would not try to take 
a certain man from an educational institution—but 
realizing that if it does not some competing concern 
will, it proceeds to invito the man to join its staff. 
There are instances in this institute in which an in¬ 
dustry has taken man after man from key positions, 
leaving a department seriously embarrassed, crippled 
and criticized. (In fairness I should say, on tho 
other side, that thk demand for men by industry is 
stimulating and is really an evidence that the institute 
has been successful. It would, to my mind, be noth¬ 
ing short of a calamity if the demand by industry for 
men on the faculties were to cease.) 

How, then, is this complicated situation to be 
bandiedt I doubt whether any rules, agreements or 
other artifices can hope to solve it. The solution 
must be found, I think, according to the regular eco¬ 
nomic laws, that is, by the inatitutek being in a posi¬ 
tion to oiler to the man it needs a sufficient emolu¬ 
ment in salary and advantages to hold him or, fail¬ 
ing that, to secure another first-class man in hk place. 
Ajud the industrieB must, for their own ultimate self- 
iuteroat^ see to it that the institute is financially 
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abi« to rotain on its staff the leaders in the various 
scientific and technical professions* 

It has been well said that “civilization is measured 
by the ability to forego present pleasures for the sake 
of future benefits/’ In regard to the point which 
we have just been discussing^ it is certain that only 
a few of our leading industries can be said on this 
basis to be civilized at all* Had it not been that 
many individuals have, by their generosity and vision, 
proved themselves “civilized” to a high degree, our 
technological institutions and the industries which 
have been so indebted to them would both now be in 
a pitiable state. 

Just how industries can be brought to bear a fair 
share of the expense of giving first-class training to 
the men on whose discoveries and work they largely 
exist is a problem for the future. Certain it is, how¬ 
ever, that its satisfactory solution would greatly ac¬ 
celerate the rate at which science and industry can 
contribute to the comforts and opportunities of life. 
In any case, however, the problem of personnel and 
financial means to maintain it at a high standard is 
one which presents a serious oballenge. 

The third problem of the future to which I should 
like to call attention is one which is not so funda¬ 
mental as the two just discussed, but which is never¬ 
theless very important and interesting. It is the 
problem of finding the most advantageous way in 
which the institute can cooperate with technical in¬ 
dustries in the solving of their problems. As you 
know, a great step in this direction was taken with 
the inauguration of the so-called “Tech plan” and the 
formation of the division of industrial cooperation 


and research. Very valuable work has been done 
under this plan, but it has also had certain unsatis¬ 
factory features. I know from personal experience 
that contact of a university teacher with the practical 
problems of an industry can be professionally ex¬ 
tremely stimulating and valuable. And certainly the 
institute should render every assistance in its power 
to any worthy cause within the range of its interests. 
The problem really oonsists in improving, if possible, 
the way in which this aid is rendered so that it may 
be not only as effective as possible in regard to the 
object of the assistance, but also done so as not to 
interfere with the other more fundamental activities 
of the institute—and if possible done so as to aid 
them. This problem is one requiring both study and 
wise counsel. Like every good problem, it presents 
opportunities as well as difficulties. 

These problems which I have mentioned, and to 
which others might be added, are simply sign-posts 
pointing out the directions which our efforts must 
take in order to do our work most effectively. It is 
a work whose results will ultimately affect every man, 
woman and child and which should command the sup¬ 
port of all except those few who are timid in the 
face of power or who for some reason fear to let man 
understand too much of nature. The Massachusetts 
Institute of Technology looks to us, who love and 
respect nature, to work out her future development. 
I join you in this work because I believe in its value, 
and for the same reason I feel confident of the co¬ 
operation of each of you, according to his position 
and opportunity. In its direct and indirect influence 
I can conceive of no more valuable service. 


OBITUARY 


ERNST CLEMENT ANGST 

A CABKEB which held every promise of distinction 
was terminated by the sudden death, on April 18, of 
Dr. Ernst Clement Angst, assistant professor of bot¬ 
any at the University of Oklahoma. 

Dr, Angst was born in Chehalis, Washington, on 
February 15,1899, of Swiss and Canadian parentage. 
He was educated at the University of Washington, re¬ 
ceiving his doctorate there in 1929. He was married 
in 192.3 to Carol Lavone Cramblitt, who survives him. 
P’rom 1923 to 1927 he was a member of the faculty of 
the University of Idaho at Pocatello. He went to 
Oklahoma in 1929 and during his few months of ser¬ 
vice there won the undiluted respect and affection of 
his immediate ooUeagues and students. 

In addition to published woik on marine bacteria 
he was coauthor with Dr, H. H: Oran, of Oslo, of a 
monograph on the plankton diatosns of Puget Sound, 
now in press. At the time of Ms death he had col¬ 


lected, described and figured 145 species of Oklahoma 
diatoms nearly all of which were determined. This 
work will be completed for posthumous publication. 

Dr. Angst was an unremitting investigator of the 
highest type, gifted with a facile and original tech¬ 
nique and sound scientific judgment. In addition he 
was a splendid teacher whose lectures, erudite and 
methodical, were seasoned with quaint, incisive humor. 
His colleagues in the department considered it a privi¬ 
lege to listen in when they could, and it was not an 
unusual sight to see an entire class on the edges of its 
chairs. There is no question that a few more years 
would have seen Dr. Angst rated, not only as a great 
diatomist, but as a great teacher of botany. 

FaVL B. SlULBS 

R. E. Jffits 
AmiAxm S. Ttmm 
R, % UoDBa 
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RECENT DEATHS 

Dk. W. S. FfUKKLiK, who retired last year fr^^n 
the profeasorship of physics and electrical engineer¬ 
ing at the Mussachuaetts Institute of Technology, was 
killed in an automobile accident on June 0. Dr. 
Franklin was driving north from Florida, where he 
had served during the winter as visiting professor at 
Rollins College. He was sixty-seven years old. 

Dr. a. 11. Crook, who for twenty-four years has 
been chief of the Illinois State Museum at Spring- 
field, Illinois, died on May 30 at the age of sixty-six 
years. 

Dr. H. J. B. Fry, pathologist at the Cancer Hos- 
pitnJ, London, died on May 5 from an infection ac¬ 
quired at a post-mortem examination. He was forty- 
four years of age. 


MEMORIALS 

To commemorate the life and work of Dr. Herbert 
Steuer, on the second anniversary of his death, the 
Steucr Memorial Prize was awarded to William A. 
Sommerfield, a junior in the School of Medicine of 
Western Reserve University. Dr. Steuer was electro¬ 
cuted on June 6, 1928, while making an X-ray exami¬ 
nation of a patient. Friends of his established the 
memorial, the income from whidi goes each year to 
an investigator who does meritorious work in the de¬ 
partment of anatomy of Western Reserve University. 

The Cole Library, in memory of the late Professor 
Alfred Dodge Cole, in the Mendenhall Laboratory of 
the Ohio State University, was opened for the use of 
students and faculty, with the spring quarter. The 
library will be supported by a fund of $50,000 which 
is being collected by engineers and other alumni who 
are particularly interested in physics. More than 
$22,000 has already been pledged. 


SCIENTIFIC EVENTS 


THE PROPOSED SUBTROPICAL NATIONAL 
PARK IN FLORIDA 

BechetABY Wilbur, of the Department of the In¬ 
terior, has announced that tlie departmental commit¬ 
tee of experts designated by him to make an examina¬ 
tion of the availability of the Everglades in the Cape 
Sable region of Florida for a suptropical national 
park has completed its investigation, and would re¬ 
port that the project measured up to the high stanrl- 
ardfi presoribed for national park establishment. 

He stated that the prospective educational value of 
the area equals at least, if it may not exceed, that of 
any existing national park, and that the area should 
be preserved to protect the primitive character of the 
country and its abounding wild life so that it may be 
enjoyed in its natural state by future generations as 
well as those of our time. For those reasons, he said, 
he would himself recommend it to Congress for ap¬ 
proval as a project. 

The committee of experts consisted of Director 
Horace M. Albright and Associate Director Arno B. 
Cammerfep, of the National Pork Service; E. K. Bur- 
lew, administrative assistant to the secretary, and act¬ 
ing aa the latteria personal representative; Superin¬ 
tendent Roger W. Toll, of the Yellowstone National 
Park; Dr. Hermon C. Bumpus, of the American Asso¬ 
ciation of Muaemns; Dr. T. Gilbert Pearson, president 
of the National Association of Audubon Societies, and 
Dr. M. W. Stirling, chief of the Bureau of American 
Ethnology. 

The detail^ official report embodying the commit¬ 
tee^* reeommendationB is in course of preparation. 
The atoionneen^t say^: 

The (kipe Sable tagion of Florida, eite of thle pros¬ 


pective national park, is fifty mil oh nearer the equator 
than any other section in the United States and presents 
an area of tropical America in flora and fauna encoun¬ 
tered nowhere else in the United States. One interesting 
observation made generally by the membcru of the com¬ 
mittee was that their original conception of the Ever¬ 
glades aa an impassable tropical jungle, festooned with 
lianas and with miasmatic swamps, full of alligators, 
crocodiles and venomous snakes, was entirely shattered 
by their views of extensive coastal prairies and tropical 
hammocks. The inspection was made by dirigible, and 
by motor boats and skiffs. 

EXPEDITION TO GREENLAND OF THE 
UNIVERSITY OF MICHIGAN 

PbofEvSsor Wilijam H. Hobbs, of the geology de¬ 
partment of the University of Michigan, while re¬ 
maining in Ann Arbor, will direct a fourth expedi¬ 
tion to Greenland, made possible through a recent gift 
of $5,000 by the Carnegie Institution of Washington 
for a twelve months^ continuance of earlier studies. 
Professor Hobbs will direct the work partly by wire¬ 
less. 

Plans are under way for tlie establishment of two 
aerological stations—one in Ivigtut, on the western 
coast of south Greenland, and another in Anmags- 
salik, in southeastern Greenland, both south of the 
Arctic Circle. The Michigan observers will coop¬ 
erate with Professor Alfred Wegener, who baa al¬ 
ready reached Greenland at the head of a large expe¬ 
dition which includes twenty scientists. 

Professor Wegener will establish three similar sta¬ 
tions stretching in a line across the ice cap of Green¬ 
land in the latitude of Umanak. One of these statiouB 
win be situated on the top of the ice cap and near the 
rwote center of the continent. AU five stations will 
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be operated simultaneouBly iot the period of a year, 
affording, for the 5rst time, a eomprebeneire study of 
the circulation of the atmosphere abo^e Greenland— 
tlio glacial anticyclone. The work of Dr. Wegener 
has been stimulated by that of the University of 
Michigan Greenland Expeditions and will be devoted 
to the same end. 

Evans S. Schmolling and William S. Carlson, of 
tlie department of geology, both of whom have taken 
part in the former expeditions to Greenland, will be 
sent to the two stations. The Ameriean-Scnndinavian 
Foundation recently awarded to Mr. Carlson a schol¬ 
arship which will enable him to study, in connection 
with his other scientific work, the possibilities for es¬ 
tablishing a seaplane station on the northern airplane 
route to Europe. Max II. Demorest, of Flint, Mich¬ 
igan, will accompany the two membei's of the expedi¬ 
tion, as assistant. 

Necessary instruments for the work will be loaned 
by the United States Weather Bureau. Transporta¬ 
tion for Mr. Schmelling has been planned through the 
cooperation of the Pennsylvania Salt Company, oper¬ 
ators of a ship ore line between Philadelphia and 
Ivigtut. The Cryolite Mining Company, which oper¬ 
ates a mine at the site in Greenland, will provide his 
food and living quarters for the year. 

On all clear days members of the expedition will 
send up pilot balloons and follow their paths with the 
theodolite so as to discover the force and direction of 
the wind at all levels up to the place the balloou 
passes out of sight. Dr. Wegener will bo sending out 
similar pilot balloons at his stations. 

THE PAN-AMERICAN AGRICULTURAL 
CONFERENCE 

North America will meet Latin America in Wash¬ 
ington next September for discussion of the prob¬ 
lems of agriculture that aJfiTect or are common to the 
two continents. OflQcials of the U. S. Department 
of Agriculture, which is cooperating with the Depart¬ 
ment of State and the Pan American Union in pre¬ 
paring for this Inter-American Conference on Agri¬ 
culture, Forestry and Animal Industry, believe it 
pn)mises to be at least as important as any previous 
gathering for any other purpose in which the two 
continents have joined forces. The oonforenoe, which 
will be held at Washington from September 8 to 20, 
will be devoted to practical problems of agriculture, 
giving special attention to agricultural problems of 
an economic and scientific nature. 

Called in accordance with a resolution of the Sixth 
International Conference of American States at 
Havana in February, 1928, the coining assembly 
will be the first Pan-American gathering to deal ex¬ 
clusively with questions related to agriculture. This 
subject has been on the progmta of several of the 
Pan-.^erioazi scientific and commercial congresses, 


[VoL. Lxw:, Na IMH) 

and a group of the nations ooucemed has disoassed 
various phases of the problem at other meetings, but 
at no previous conference has an attempt been made 
to cover such a wide range of agricultural topics or 
to consider in such a comprehensive way plana look¬ 
ing to the scientific and economic development of 
agriculture and its related industries throughout all 
the nations of the Americas. 

Problems of inter-continental concern will be dis¬ 
cussed in their broadest scope and with a view to 
formulating basic plans for effective continental co¬ 
operation in the development of the agricultural in¬ 
dustries. Both governmental agencies and private 
organizations will participate, and the conference will 
endeavor to promote cooperation between govern¬ 
ments and private citizens in the study of the prob¬ 
lems presented. ^ 

The conference will consider broadly the problems 
of research in agriculture and forest development 
and methods of preventing and eradicating diseases 
and pests affecting plants and animals. Sponsors of 
the conference also anticipate that in discussing agri¬ 
cultural economics the members will explore the 
problems of competition which are now beginning 
to bear hea\aly on the naiions in the tropical and 
subtropical regions of this hemisphere. Tropical 
countries of other continents now offer growing com¬ 
petition in production of such products as rubber, 
coffee, sugar, cacao, cotton and other vegetable fibers, 
tobacco and citrus fruits. In many of these products 
th6 new world formerly enjoyed practical freedom 
from competition. 

The conference will also consider plans looking 
toward a coordination of research work by groups 
of the American nations acting in harmony to im¬ 
prove and develop the crops in which they have com¬ 
mon interests. It will study the latest scientific meth¬ 
ods both for the growing and for the marketing of 
agricultural products. 

Reports dealing with the various questions on the 
agenda have been prepared by experts and are now 
being sent to the national committee in the different 
countries and to the private assoemtions which are 
being invited to attend. This will promote advance 
study in preparation for the diseussions at the con¬ 
ference itself, which will be chiefly round-table 
gatherings. 

THE SUMMER MEETING OF THE AMER-- 
ICAN PHYSICAL SOCIETY 

Fan the first time in many years the Amerioan 
Physical Society will hold a summer meeting. This 
meeting, which will be held at domdl University, 
Ithaca, N. Y., from June 19 to £ll, will be ha 
nature of a me<^g. 

made to Mhedule the fcnmal sdentiBe progrian^ 
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in mormng sessiozut* The aftemoom udiJ be de¬ 
voted Iftrgely to informal oonferencee on a variety 
of topics oonoeming both experimental and theoret¬ 
ical physics and to sports. A picnic dinner will be 
held one evening in Enfield Glen, a gorge that con¬ 
tains many interesting geological features. One 
morning vrill be given over to the presentation of 
ten-minute contributed papers by members of tlie 
society. The remainder of the formal program will 
consist of invited papers. 

At one of the sessions certain features of modern 
astrophysics will be presented by Dr. S. A. Mitchell, 
director of the McCormick Observatory, University 
of Virginia, who will discuss '^Atomic Structure 
under Conditions of Temperature and Pressure found 
at the Sun’s Surface,” and by Dr. J. Q. Stewart, of 
the Princeton University Observatory, whose subject 
will be “The General Problems of Astrophysics with 
Special Reference to the Opacity of Gases.” 

Among recent developments in physics three topics 
of widespread interest will be considered in papers 
entitled: ^'Secondary Structure of Crystals,” by Pro¬ 
fessor F. Zwicky, of the California Institute of Tech¬ 
nology} ^Improvements in Technique in the Study of 
the Raman EfEect with Particular Reference to Exci¬ 
tation by Single lines,” by Professor R. W. Wood, 
of the Johns Hopkins University, and ^‘X-Ray Scat¬ 
tering and Atomic Structure,” by Professor Arthur 
H. Compton, of the University of Chicago. 

An address that will be of special interest to sci¬ 
entists in general will be given by Sir William Bragg, 
director of the Royal Institution of Great Britain, 
who will speak on “Faraday’s Diary.” 

With a limited formal program, it is hoped that 
those attending the meeting will have an opportunity, 
often lacking at more crowded mectingl, for getting 
better acquainted and for leisurely discussion of sci¬ 
entific topics. 

On the day befjre the program begins at Ithaca, 
those attending the meeting have been invited by the 
Coming Glass Works to be their guests at a luncheon 
at Coming, N. Y., and to visit the factories at Corn¬ 
ing and at Wellsboro, Pennsylvania. 

ESTABLISHMENT OF THE INSTITUTE FOR 
ADVANCED STUDY 

PIjANS are announced for the establishment and en¬ 
dowment of the “Institute for Advanced Study,” 
The fundamental conception underlying the plans is 


set forth in a letter addressed by Mr. Louis Bamber¬ 
ger, formerly head of L. Bamberger and Co., of 
Newark, and his sister, Mrs. Felix Fuld, wife of Mr. 
Bamberger’s late partner, to those who will be trus¬ 
tees of the institute for its first year. 

The Institute for Advanced Study will provide 
facilities with which eminent men of learning may 
devote themselves to research and the training of ad¬ 
vanced students for and beyond the degree of doctor 
of philosophy or other professional degrees of equal 
standing. This, therefore, will be exclusively a post¬ 
graduate institution. 

Mr. Bamberger and Mrs. Fuld propose to provide 
the institution with an initial endowment of $5,000,- 
000 to which tliey expect to make further additions to 
an extent which they hope will provide adequately for 
the purposes of the institute. 

Dr. Abraham Flexner, formerly secretary and di¬ 
rector of the Division of medical education of the 
General Education Board, will serve as the first di¬ 
rector of the division of medical education of the 
the services as members of the faculty and staff of 
outstanding and most promising teachers in their 
respective fields. 

The institute will be located in Newark or its vicin¬ 
ity. At its inception it will probably occupy tem¬ 
porary quarters while plans for permanent buildings 
and equipment are being de^^eloped, while the faculty 
and staff are being selected and the organization work 
of the institute is being effected. 

The trustees for the first year are the following: 

De. Foank Aydelotte, president of Swarthmoro College. 
Bx}OAK 8. Bambeegee, of Newark, N. J. 

Louis Bambeegbe, one of the founders. 

Dr. Alexis Cabrel, member of the Bockofeller Institute, 
Dr. Abraham Flexkeh. 

Dr, Julius FeiedenwaU), of Baltimore, Maryland. 

Mrs. Felix Fuld, one of the founders. 

JottM E. Haedin, of Pitney, Hardin and Skinner, Newark. 
The Hokokable Alansok E. HouonroN, formerly U. S. 

AmbasHadoT to Germany and Inter to Great Britain. 
The Honorable Herbert H. Lehman, Lioutenant-Gover- 
nor of New York, 

Samuel D. Leidesdorf, of 8, D. Leidosdorf and Co., 
Now York City. 

Herbert H. Maass, attorney-at-law. Now York City. 

Dr. Florence E. Sabin, member of Rockefeller Institute. 
Percy 8, Straus, of R. H. Macy and Co. 

Dr. Lewis H. Weed, dean of the medical faculty of the 
Johns Hopkins University. 


SCIENTIFIC NOTES AND NEWS 

A FORTRAtT by Mr. Ralph Clarkson of Professor thu university by his former students, colleagues and 
Hastings Moore, htsad of Ihe department of irienda, will be hung in the new Eckhart Hall of 
l^l^evnaties in the TTzaverslty of Chicago, given to Hathmaatics, Physics and Astronomy. 
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At the commencement of the University of Cali- 
fomia, the honorary degree of doctor of laws ivas 
conferred on Florian Cajori, the historian of mathe¬ 
matics, on Harvey Wiley Corbett, the architect, and 
on Frederick Hanley Seares, the astronomer. 

Thu University of Oxford will confer on June 23 
the honorary doctorate of science on Sir Arthur 
Heith. 

PaOFBS^OB Alfred Hettkbr, of the University of 
Heidelberg, is the twenty-seventh recipient of the 
Callum Gold Medal of the American Geographical 
Society, New York City. The medal is awarded from 
time to time to those “who distinguish themselves by 
geographical discoveries or in the advancement of 
geographical science.’’ Presentation of the medal 
will be made at the University of Heidelberg by 
Ambassador Baokett, who will represent the society. 

Dr. Carl E. Guthe, director of the Museum of 
Anthropology at the University of Michigan, was 
awarded the Lapham Medal for distinguished service 
in anthropological research at a meeting of the cen¬ 
tral section of the American Anthropological Asso¬ 
ciation held in Milwaukee on May 10. 

Professor M. L. Fernald, of Harvard University, 
has been elected a member of the Societas Phytogeo- 
graphiea Suecana. Professor Femald will spend the 
summer in England and France, studying types of 
American plants. In August he will read an invita¬ 
tion paper at tlie fifth International Botanical Con¬ 
gress at the University of Cambridge. 

Present and former students of Dr. Wilder D. 
Bancroft, professor of physical chemistry at Cornell 
University, ore planning a testimonial dinner in his 
honor on Saturday, June 21, at Ithaca, This dinner 
will be given after the close of the Colloid Sym¬ 
posium. 

Dr. Frank Billings will be the guest of honor at 
a banquet to be given by alumni of Rush Medical 
College at the Statler Hotel in Detroit on Wednes¬ 
day, June 25, at 7 p. m. Moving pictures of the old 
Rush Medical College and of the new University of 
Chicago medical buildings, of the faculty and of the 
alumni will be shown. 

The board of managers and the medical advisory 
board of the National Jewish Hospital at Denver 
gave a dinner on May 27 in honor of the seventy-fifth 
birthday of Dr. Henry Sewall, professor of medicine 
emeritus in the University of Colorado. 

The insignia of a knight of the first class of the 
National Order of St Olaf has been conferred on Dr. 
Augustus Trowbridge, dean of the graduate school of 
Prinoeton University, by Haakon VII, King of Nor¬ 


way, in recognition of bis work in assisting the Nor¬ 
wegian government to obtain funds from international 
sources for the erection of the Arctic Observatory. 

The president and council of the Royal Society 
have recommended the Prime Minister, Mr, Mac¬ 
Donald, and General Smuts for election into the so¬ 
ciety under the special statute which permits the elec¬ 
tion of “persons who, in their opinion, either have 
rendered conspicuous service to the cause of science, 
or are such that their election would be of signal bene¬ 
fit to the society.” 

The services which have been rendered to the sci¬ 
ence of botany by Dr. George Claridgo Druee, of Ox¬ 
ford, were honored on May 23, his eightieth birthday, 
when he was presented by Lord Grey of Fallodon, on 
behalf of the Botanical Exchange Club and Society of 
Great Britain, with a check. With this gift Dr. Druee 
intends to acquire a plot of land, which will be handed 
over later to the Society for the Preservation of Na¬ 
ture Reserves or to the National Trust for tlie special 
purpose of preserving a plant that is now rare in the 
British Isles. The ceremony of presentation took 
place at a reception which was given to Dr. Druee in 
the Great Central Hotel in presence of a large com¬ 
pany. Sir Maurice Abbot-Anderson was in the chair. 
Messages were received from universities and botan¬ 
ical gardens at Paris, Genevia, Copenhagen, Bergen, 
Brussels, Vienna, Harvard and New York, and from 
many English societies, including the Royal Horticul- 
toal Society and the Gilbert White Fellowship. Dr. 
Druee was the guest at a luncheon given in his honor 
by Lord and Lady Buxton at which the speakers in¬ 
cluded the chancellor of the University of Oxford and 
Lord Grey. 

Dr. Howard E. Simpson, of the State University 
of North Dakota, was elected to succeed Professor 
Robert M. Dolve, of the State Agricultural College, as 
president of the North Dakota Academy of Science 
at the recent annual meeting held in Faigo. Dr. G. 
A. Abbott, of the State University, was re-elected sec¬ 
retary, a position in which he has continuously served 
for several years. 

Mr. James D. Sisler, associate state geologist of 
Pennsylvania, has been elected state geologist of West 
Virginia, and will assume his work at Morgantown, 
West Virginia, on July L 

Db. Helen Thompson Woolley, professor of edu¬ 
cation and director of the Child Development Insti¬ 
tute of Teachers College, Columbia University, has 
presented her resignation to take effedi on Septem¬ 
ber!. 

At Tale tJniversityi Dr. Mark A* May baa baen 
appolnied direetcfr of the ita^stieai bureau 
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Institute of Human Relations. Professor Walter R. 
Miles and Dr. Catherine Cox Miles, of Stanford Uni- 
versity, have been appointed research associates in 
psychiatry and psychology. Both have been assigned 
to the Graduate School, the School of Medicine and 
the Institute of Human Relations. 

Dr. SauOkl T. Obtoit has been appointed pro¬ 
fessor of neurology and neuropathology at the Col¬ 
lege of Physicians and Surgeons of Colombia Uni- 
vetaity and Dr. Henry A. Riley has been appointed 
professor of neurology and neuro-anatomy. 

Dr. David MoCnJCLiiAN De Forest, assistant pro¬ 
fessor of zoology at the University of Tennessee, has 
been appointed to the faculty of the American Uni¬ 
versity at Beirut, Syria, as adjunct professor in 
zoology, for the academic year 1930--31. 

Db. W. T. Tnoif, Jr,, of Princeton University, has 
resigned from the U. S. Geological Survey, and will 
divide the summer between university research and 
field studies contributing to a research project spon¬ 
sored by the American Association of Petroleum 
Geologists. This latter project deals with the re¬ 
gional structure of the Dakota sandstone in the 
Northern Great Plains and Foothills regions, and is 
being pursued because of the light it may shed upon 
the causes and results of mountain bifilding. 

Me. J. M. F, DRUtficoKn, regius professor of 
botany in the University of Glasgow, has accepted an 
offer of appointment as Harrison professor of botany 
and director of the botanical laboratories in the Uni¬ 
versity of Manchester. 

Mr. J. S. L. Gidmour, of Clare College, has been 
appointed curator of the herbarium and botanical 
museum of the University of Cambridge for five 
years. 

M. G. Fatbt, director of the observatory at Nice, 
has been appointed membre titulaire of the Bureau 
des Longitudes in succession to the late M. Andoyer. 

Pboeessob Karl Johakn Frxudenberg, of the 
University of Heidelberg, has been appointed Carl 
Schurz Memorial Professor at the University of Wis¬ 
consin for the second semester of the coming school 
year, beginning on February 9, 1931. Professor 
Freudenberg's chief researches have been along the 
lines of the chemistry of the tannins; lignins and cel¬ 
lulose; sugars; insulin, and stereochemistry. He will 
give two series of lectures on selected topics in ad¬ 
vanced Dxganie chemistry and will take a few well 
advanced students for research. Such students should 
have hod previous experi^ioe in research in organic 
cbemietry- AppUoationB for penuiseion to do such 
diould be addreased to Professor J. H. Matbews, 


chairman of the department of chemistry. The lec¬ 
tures will be open to students who have had a fuU 
year's course in organic chemistry. 

Db. WiUiiAH Morris Davis, professor emeritus of 
physiography at Harvard University, is leaving Tuc¬ 
son, Arizona, and wiU spend the summer at the Uni¬ 
versity of Oregon. 

Db. A. C. Lawson, professor of mineralogy and 
geology and dean of the college of mining at the Uni¬ 
versity of California, has gone to Europe to attend 
the Walther celebration and in the interest of the 
program of the International Geological Congress in 
1932. He is chairman of the program committee. 

Dr. Arthur Keith, chairman of the division of 
geology and geography of the National Research 
CouneU, has sailed for Europe to attend the centen¬ 
nial of the French Geological Society. 

Dr. WiLVBBD H. Osgood, curator of zoology at 
Field Museum of Natural History, has returned from 
London where he has been engaged in research at the 
British Museum in connection with specimenB of rare 
animals obtained by the recent William V, Kelley- 
Roosevelts Expedition to Eastern Asia for Field 
Museum. 

Dr. F, M. Hates, professor of veterinary science 
in the University of California, will spend several 
months in Europe, with the object of studying, 
chiefly at the University of Giessen, bovine tubercu¬ 
losis and Bangs disease. Dr. Hayes will attend the 
International Veterinary Congress in London during 
August, and later hopes to be present at the Inter¬ 
national Institute of Tuberculosis in Oslo, Norway. 

Pbovessob Homer W. Smith, of University and 
Bellevue Medical College, is on leave of absence as 
Fellow of the John Simon Guggenheim Memorial 
Foundation to visit Siam, Sumatra and Borneo, 
where he plans to study kidney function, the com¬ 
position of the body fluids and allied biochemical 
problems in fresh-water elasmobranchs and terres¬ 
trial Ashes. 

Dr. Hans Beokbr, lecturer in geology in the Uni¬ 
versity of Leipzig, is working at the University of 
Wisconsin on sedimentation under Professor W. H. 
Twenhofel, of the department of geology. 

Db. John C. Mekbiam, president of the Carnegie 
Institution, gave the oommencement address at New 
York University on June 11. 

At the convocation exercises of the graduate school 
of Brown University on June 14, Dr. Edwin Grant 
Conklin, of Princeton University, Henry Fairfield 
Osborn professor of biology at Princeton Univ^sxty, 
will be the speaker. The title of his address will 
be ^^Seieiioe and the Future of Man*” 
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Pbowsssoe F. K. EiOHTUYBBf of Corpell Univer- 
sity, gave the addreiw at the initiation meeting of the 
Society of Sigma Xi at Oliio State University on 
May 16, Ho also epoke before the physics seminar 
OB ‘^Secondary X-ray Spectra.” 

Pbofigbsor Carl J. Drakk, of the Iowa State Col¬ 
lege, Ames, lectured on “The European Corn liorer” 
in Davenport on May 16, the lecture being given by 
the Davenport Public Museum with the cooperation 
of the agricultural agents of ten surrounding counties 
in Iowa and Illinois. 

D»* W. E. Castue, of the Bussey Institution, Har¬ 
vard University, gave an address on May 21 on “The 
Significance of Sexuality in Organisms” before the 
Brown University Chapter of Sigma Xi at Provi¬ 
dence. 

Db. a. C. Lane, Pearson professor of geology and 
mineralogy, emeritus, at Tufts College, spoke on “The 
Age of the Earth” through the National Broadcasting 
Unit at 245 E Street, Washington, D. C., for Science 
Service on June 6. He has been consultant in sci¬ 
ence for the Library of Congress for this semester. 

Donations from the Ilockefeller Foundation total¬ 
ing $887,500 to Johns Hopkins University for the 
increased support of the biological sciences, and $100,- 
000 for “a fluid research in the humanities,” have been 
announced by President Joseph S. Ames. For the 
biological sciences $387,500 will bo given over a period 
of ten years and $500,000 at the end of this period. 
The money for research in the humanities is to be 
given over a period of five years. The work in biol¬ 
ogy to be supported is being done by the following: 
Dr. Raymond Pearl, who has been director of the In¬ 
stitute of Biology, which has been financed over a five- 
year period ending this year. He will become pro¬ 
fessor of biology in the School of Hygiene and Pub¬ 
lic Health at the beginning of the next scholastic year. 
Dr. H. 8. Jennings, Henry Walters professor of zool¬ 
ogy and director of the laboratory; Dr. Duncan S. 
Johnson, professor of botany and director of the lab¬ 
oratory, and Dr. Burton E. Livingston, professor of 
plant physiology and director of the laboratory. 

Mb. John D. Rockefeller, Jb., has offered to the 
city of New York a sixty-acre tract in Washington 
Heights, in northern Manhattan, for a public park, 
and has offered to spend about $5,000,000 to make the 
tract, valued at $7,000,000, suitable for public pur¬ 
poses. Mr. Rockefeller tendered the $12,000,000 gift 
in a letter to Mayor Walker, who characterized it as 

very gracious offer.” 

Mr. John D. i^oOKEFELLJER, Jr,, has contributed 
$200,000 toward the cost of a imlding for botany at 
tbe Botanical Dardens and Natural History Museum, 


Paris, where it is planned to establish an International 
Botanical Institute, The French Qovonunent has also 
promised to contribute $200,000 and subsenptions are 
being sought to the amount of $320,000. 

Talk University will eventually inherit more than 
$200,000 of the estate of Edward Anthony Bradford, 
editorial writer of The New Tork Times, who died in 
1928. 

From the profits from the sale of German dyes 
turned over to the United States by the Reparations 
Committee in 1920, Princeton University, Massachu¬ 
setts Institute of Technology and tbe Philadelphia 
Textile School have received a total amount of over 
$400,000 to be used for scientific research divided as 
follows: Princeton University, $124,233; Massachu¬ 
setts Institute of Technology, $28,057, and the Phila¬ 
delphia Textile School, $248,507. 

Forty-three engineers and industrial executives, 
headed by Professor Robert Sibley, of the depart¬ 
ment of mechanical engineering of the University of 
California, sailed on June 3 to attend the second 
International Power Conference in Berlin to be held 
from June 16 to 25. The conference, which has been 
called by the German Government, will be attended 
by representatives of forty-seven nations. It is the 
outgrowth of a similar meeting held in London six 
years ago. A special effort is to be made at this 
yearns conference to start a movement to regulate and 
standardize legal problems arising from international 
of power resources. 

On May 9 and 10 the Nebraska Academy of Sci¬ 
ences held its fortieth annual meeting at Pern, Ne¬ 
braska, State Teachers College, jointly with the Ne¬ 
braska section of the Mathematics Association of 
America and the Nebraska Council of Geography 
Teachers. Lectures on the general program of the 
academy included: “Fossil Flora and Fauna of Ne¬ 
braska,” by Dr. E. H. Barbour, of the University of 
Nebraska; “The Use of Physical and PKysioo-Chem- 
ioal Measurements in the Sciences,” by Dr. F. E, E. 
Germann, of the University of Colorado; ^'Our Solar 
System and how we got it,” by Dr. D. W. Mor^ 
house, president of Drake University, and ^^iologtoal 
Aspects of Rocky Mountain National Park,” by Dr. 
B. J. Pool, of the University of Nebraska. The out* 
going president of the Nebraska Acadmny is Dr. 
A. E. Holch, professor of botany in the Nebradca 
State Teachers College, Peru. The newly elected 
officers are Dr. H. H. Marvin, of the Univentily 6t 
Nebraska^ preeidentj Dr. H. von W. Sohidte, 6f 
Omaha, f>ice-pre$%dent; Prof^itsor M. P. Brnhife 
the University of Nebraska, Becretetrp, and Frofess^f^. 
P. K Slaythaker, of the UnivetsMy 
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in 1631 will be held in Linooln end the 1632 meeting 
in Omaha. 

New Yojdc State Geological Asaociation held 
its sixth annual held meet at Union College, Schenec¬ 
tady, N. T., on May 10 and 17, under the presidency 
of Professor Edward S. C. Smith. The first day was 
spent north of Schenectady near Saratoga and Schuy- 
lerville. The Precambrian, Cambrian and Ordovician 
rocks were studied. The Cryptozoon ledge, diabase 
dike cutting Grenvillo sediments, the overthrust at 
Bald Mountain and Stark's knob at Schuylerville 
were of special interest. That evening at the Mohawk 
Golf Club, President Day and Professor Emeritus 
Stoller, of Union College, addressed the geologists. 
Professor Stoller spoke of the Pleistocene and Post- 
IHeistooone drainage changes in the immediate iregion. 
On Saturday, the Helderberg escarpment and the 
Schoharie district were visited, a region of particular 
interest to paleontologists. Fossils were collected 
from the Devonian and Silurian outcrops. In the eve¬ 
ning the members of the New York State Museum 


were hosts to the geologists in the museum in Albany. 
Two hundred students and their instructors, repre¬ 
senting twenty-four educational institutions, attended 
the field meet. Next year the association plans to 
meet in the Mineville-Pori Henry district of the 
Eastern Adirondacks. Professor Harry N. Eaton, of 
Elmira College, was elected president, and Professor 
O. D. von Engeln, of Cornell University, secretary. 

Thjs annual field excursion of the section of geology 
of the Ohio Academy of Science was conducted in 
eastern Ohio on May 30, 31 and Juno 1. Special at¬ 
tention was given to the physiographic features of 
Guernsey, Belmont, Monroe and Noble Counties. 
Studies were also made of the stratigraphy of the 
Pennsylvanian and Permian systems, and the struc¬ 
ture of the Cambridge anticline and the Parkersburg- 
Lorraino syncline. Fifty-seven people participated 
in the excursion, which was conducted by Wilber 
Stout, state geologist, and Paris B. Stockdiile, vice- 
president of the section of geology of the Ohio Acad¬ 
emy of Science. 


DISCUSSION 


RACE MIXTURE AND PHYSICAL 
DISHARMONIES 

Phofessob H. S. Jbnkikgs in his recent book on 
^^Tho Biological Basis of Human Nature" devotes a 
ohapter to the subject of race mixture and its conse¬ 
quences. Considering first the purely physical re¬ 
sults, he mentioxis both advantages and disadvantages 
resulting from wide racial crosses. As an advantage 
he reckons hybrid vigor and the covering up in the 
immediate offspring of any recessive defects which 
may be present in either parent race. As a disadvan¬ 
tage be mentions possible disharmony in details of 
structure. It is to this latter point that I wish to give 
brief consideration, as it is a matter of considerable 
bxologioai importance apart from its human interest. 

Jennings says, on page 280; 

Working probably to the disadvantage of some race 
nuxtures in man is the fact that certain human races 
differ in such ways that union of their characteristics 
may yield combinations that are in details inharmonious. 
In the mixture of races found in tlie United Btates, as 
Davenport^ has pointed out, some of the stocks differ 
greatly in physique from others. Some are smaller, hav¬ 
ing organs that go with a small body—small heart, amall 
kidaeya, small jaws, small teeth; each on the whole are 
th^ racffs that come from the Mediterranean region of 
l^repe. Others have large bodies, with large kidneys, 
heart, jaws, teeth, and other oigans, 

luidging from what eeenrs in other organisms, when 
diverse races are crossed, 1^ offspring, receiving 

ff; BavenporV "'^The Effects of Race Intermin- 
Pros. jfia. Pha. geo., mt 364-d6d, 1617. 


genes from both sides, may well develop combinations 
of parts that lack complete harmony. If a large body 
is combined with small kidneys, the latter may be 
insufficient for the needs of the individual. Or a large 
body might be combined with a small heart that would 
not keep the blood properly circulated. Large tooth, 
resulting from the genes of one parent, may be crowded 
in a small jaw that results from the genes of the other 
parent. In consequence the teeth decay. Partly to it, 
Davenport (by whom the examples given above are 
suggested) ascribes the prevalence of defective teeth in 
the United States. According to him, crowded and defec¬ 
tive teeth are less common in nations with races less 
mixed. 

It is difficult to measure with certainty lack of har¬ 
mony between body sir-e and size of kidney or heart, so 
tiiat direct proof that the possible inharmonious com- 
binationB mentioned above actually occur in man as a 
result of mixture of races is not available. But the 
occurrence of inharmonious combinations of certain 
bodily parts as a result of race crossing has been ob¬ 
served both in man and in other organisms. A striking 
ease of this kind in the dog—comic rather than tragic 
ia its consequences—is described by Iiang.s A great 
Si. Bernard dog was crossed with a dachshund. Some 
of the progeny had the largo heavy body of the St. 
Bernard, resting on the short crooked legs of the dachs¬ 
hund. The result (figure 46) was neither beautiful nor 
efficient. 

The occurrence of inharmonious combmations, in 
human race crosses, has been shown with respect to parts 
of ^e body that are measurable, in the recent study 

• A. Xihng, “Experimentelle Verwhungalehre^^* V<d. 
I, p* 767,1014. 



604 


BOimOB 


[Vox.* LX£t, No. 1850 


made hj Paveiiport aad Bteggerda* on the whites and 
blacks in Jamaica, and on the browns resulting from 
crosses between them. The whites have relativelj short 
legs and long bodies, while the blacks have relatively 
long legs and short bodies. ^'Some of the mulattoes 
have an unexpected cx)mbination of long legs and long 
body and others of short legs and short body'' (Daven¬ 
port). Again, in the blacks, arms and legs are both 
long; in the whites, both uro shorter. Some of the 
crosses have 'Hhe long legs of the Negro and the short 
arms of the white which would put them at a disadvan¬ 
tage in picking up things from the ground." 

Since inharmonious combinations of physical charac¬ 
teristics that are thus open to precise study are shown 
to occur as a result of race crossing, it appears probable 
that similarly inharmonious combinations of a more 
serious character may likewise occur, giving rise to in- 
sufBlciency of heart or kidneys, or to crowding of teeth, 
as suggested in a former paragraph. 

(1) As to the large-sized dog with short crooked 
legs and of St. Bemard-dachshund ancestry, what is 
the evidence that its lack of beauty and efficiency is 
a consequence of race mixture 1 Is not the dachshund 
equally lacking in beauty and efficiency ? The cross¬ 
bred has inherited the same dominant achondroplastic 
gene which is possessed by all dachshunds. There is 
no more disharmony in the progeny than in the dachs¬ 
hund ancestors. The dachshund breed is itself a race 
of hereditary defectives. 

Suppose that a white man who was affected with 
Huntington's chorea should marry a Negro woman 
and half their children should prove to be choreic (as 
in all probability they would), could we ascribe this 
unfortunate occurrence to race mixture? By no 
means, the same result would have followed had the 
wife been a white woman. 

(2) As to the supposed occurrence of dispropor- 
tionally small kidneys and hearts in crosses between 
races of southern and northern Europe, there is more 
than room for doubt; there is a complete raewum of 
evidence. I would invite any anatomist who has 
studied the size and efficiency of human kidneys and 
hearts to produce evidence that the size of these 
organs in relation to general body size is more vari¬ 
able in crossbreds or less closely correlated with gen¬ 
eral size than in cither pure Nordics or pure Mediter¬ 
raneans (if he can find such). The fallacy involved 
in this case is one which Jennings in other parts of 
his book has pointed out, that of supposing the 
anatomical parts of the body to be unit-characters 
and so independent of each other in their inheritance. 
In his zeal to avoid the fallacy Jennings condemns the 
term unit-character altogether, yet is himself guilty 
of endorsing the idea that a small kidney or email 

>C. B. Davenport and M. Btaggerda, "Baee Oroasing 
in J^ica," Pub. No. 885, Oaroegio Institnticni of 
Washington, 516 pp., 1929. 


heart as such might be inherited from a small ances¬ 
tor, and a large body to contain them from a large 
ancestor. Any one who has studied size inheritanee 
in a mammal would know that nothing o£ the sort 
can be detected in size crosses much more extreme 
than any possible in the human species, For ex¬ 
ample, in rabbits races have been crossed, one of 
which had four times the average weight of the other. 
Each of these races was quite uniform in weight, 
more so probably than any human race. The cross¬ 
breds were with equal uniformity of an intermediate 
size, and in the second crossbred generation (Fg) no 
excessive variability was found or the slightest evi¬ 
dence of disharmonies, though an express search was 
made for them in a careful study of the correlation 
between skeletal parts among themselves and in rela¬ 
tion to total body weight. It was found that when, 
by crossbreeding, races of intermediate size are pro¬ 
duced, all parts of the skeleton are also intermediate 
and suited to each other, all being developed under a 
common infiuence, the fundamental rate of growth, 
which is the master controller of all general onto¬ 
genetic processes from early cleavage stages on.* 

(3) As to the reputed occurrence of inharmonious 
combinations between parts of the body that are mea¬ 
surable, in the recent study made by Davenport and 
Steggerda of whites, blacks and browns in Jamaica, 
let us appeal from the generalizations to the detailed 
evidence presented by these authors in their final 
rejjort. In over a hundred photographs of individuals 
in Varied attire we look in vain for indications of one 
having "the long legs of the Negro and the short 
anna of the white, which would put them at a dis¬ 
advantage in picking up things from the ground." I 
should greatly like to see such a picture or any other 
sort of evidence that a mulatto was at a physical 
disadvantage in picking up things because his arms 
were too short and bis legs too long. Yet Davenport 
and Steggerda say in their summary of conclusions 
(p. 473) "The leg of Hie blacks is much longer than 
that of the whites." Turning to the detailed measure¬ 
ments on which this conclusion is ostensibly based 
(p. 119), we find the following statistics oonoeming 
leg length (in cm) in adult male blades, browns and 
whites. 



Blaeks 

(88) 

Browna 

(91) 

Whites 

(48) 

Mean and P. £... 

.... 92.6 ±0.4 

92.3 ± M 

92.0 ± 0.4 

e and P. £- 

.... 4.8 ± 0.3 

4.8 ± 0.2 

4.2 ±04 

0. Y.—. 

6.2 p.c. 

6.2 p. e. 

4.6 p. e. 


The reputed "much longer’^ leg length of the blabtai 
toms out to be on the average longer by five tentiia. 
4 daetls, JEsp. Zoci,, 1920^ 
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of s oentimeterl The le^ length of browns ie strietly 
intermediate bcrtween that of blacks and whites and 
not more variable, since the standard deviation (o) 
and coelBcient of variability (C. V.) are exactly the 
same for blacks as for browns. Surely a leg longer 
by three tenths of a centimeter would not be a serioue 
physical handicap to a brown in competition with a 
white. Actually we look in vain for the extra-long¬ 
legged brown. No single brown has longer legs than 
the longest-legged whites, and two browns have 
shorter legs than any white. 

But perhaps it is leg length in relation to total 
stature that puts browns at a physical disadvantage 
in relation to whites and blacks. Let us see. On page 
45 we find the following data on total height of adult 
males of the three groups. 



Blocks 

(64) 

Browne 

(93) 

W bites 
(50) 

Mean and P. E. 

, 170.6 ± 0.6 

170.2 ± 0.5 

172.7 ±0.7 

a and P. K. 

6.8 ± 0.4 

C.7 ±0.3 

6.9 ±0.5 

C. V. 

3.96 p. c. 

3.97 p. c. 

3,97 p. c. 


On the average whites are two centimeters taller 
than blacks and browns, but the variability of all 
three groxips is substantially the same, although that 
of browns is the lowest, notwithstanding the fact that 
it is the most numerous group, and if recombination 
ooouTB in browns of genes for tallness and shortness 
obtained from whites and blacks respectively, we 
should expect browns to be most variable. Accord¬ 
ingly, I am at a loss to see where either Davenport 
or Jennings finds justification for the idea that the 
brown Jamaicans have dangerously disharmonious 
combinationB of stature and leg-length. 

But according to the quotation, it is the short arms 
inherited by the browns from the whites which, com¬ 
bined with the supposed long legs derived from the 
blacks, put them at a disadvantage. Let us see how 
great the diiference in arm length is. On page 88 
(Davenport and Steggorda) the following statistics 
are given for arm length (acromion-stylion) of adult 
males. 



Blacks 

Browns 

Whites 

Mesa and P. E... 

.. 67.8 ±0.8 

67.9 ± 0.2 

56.8 ± 0.3 

a and P. E__ 

. 3.1 ± 0.2 

8,1 ± 0.1 

2.9 ± 0.2 

0. V.... 

5.5 p. c. 

S.4 p. c. 

5.2 p. c. 


the difference in mean am length between blacks 
and whites is five tenths of a oentiineier, exactly the 
aante as in mean % length. In other words, there is 
evidently a close ooirelation in man as in rabbits 


between arm length and leg length. The blacks have 
longer arms as well as longer legs than the whites, 
but the difference is very small, five tenths of a cen¬ 
timeter. 

Now let us suppose that the worst fears of Daven¬ 
port and Jennings were realised and a brown inherited 
^*the long legs of the Negro and the short arms of 
the white, which would put them [him] at a disad¬ 
vantage in picking things up from the ground,’’ how 
much farther would he have to stoop in order to 
reach the ground with his finger tipst Jmt one centi-^ 
meter! I do not think that an employer would find 
a brown so constituted at a serious disadvantage os a 
field hand in comparison with either blacks or whites. 
As a matter of fact, I very much question the inde¬ 
pendent inheritance of leg length and arm length in 
man. I think if the matter were studied from the 
records of Davenport and Steggerda (which they do 
not publish in a form available for this purpose) it 
would be found in man, as I have found in rabbits, 
that a elose correlation exists between the dimensions 
of upper and lower extremities. The coefficient of 
correlation in rabbits was found to be for femur- 
humerus, 0.91; for tibia-humerus, 0.90; for femur- 
tibia, 0.93 (Castle, 1922). 

If there were unit-character inheritance of the dif¬ 
ference in arm length and leg length between blacks 
and whites, then we should expect to find browns more 
variable than either blacks or whites through recom¬ 
bination of units. This they are emphatically not, 
acoording to the statisticB of Davenport and St<^- 
gerda. Hence we may dismiss as wholly unsupported 
by evidence as yet produced the idea that a brown 
could inherit ^*the long legs of the Negro and the 
short arms of the white.” Even if he did, it would 
be a matter of no consequence, os Jennings would 
doubtless admit. He cites it merely as an indication 
that '^similarly inharmonious combinations of a more 
serious character may likewise occur, giving rise to 
insufficiency of heart or kidneys.” Since the evidence 
of the assumed independent inheritance of arm and 
leg length is wholly lacking, the case is valueless to 
support an apprehension itself without other support 
and almost incapable of verification. 

We like to think of the Negro as an inferior. We 
like to think of Negro-white crosses as a degradation 
of the white race. We look for evidence in support 
of the idea and try to persuade ourselves that we 
have found it even when the resemblance is very 
s%ht. The honestly made records of Davenport and 
Stesggwda tell a very different^story about hybrid 
Jamaicans from that which Davenport and Jennings 
teU about tliem in broad sweeping statements. The 
forinar will never reach the ears of eugenios propa- 
gandirts and Congressional committees; tee latter 
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will be with us as the bogey men of pure-Taoe enthu^ 
siosts for the next hundred years. 

W* E. Castlb 

Bubset Institution, 

HAEVAIU) UNXVEEaiTY 

THE PLANT QUARANTINES ONCE MORE 

Thk article by Professor E, O. Essig in a recent 
number of Sciknoe^ presents a fair statement of the 
point of view of those who support the program of 
federal and state plant quarantines which has reached 
its most conspicuous phase in connection with the in> 
vosion of Florida by tlie Mediterranean fruit-fly. 
And as such a statement it reveals clearly the weak¬ 
nesses in the arguments of the supporters of these 
measures. The most pronounced of those weaknesses 
is the refusal of these supporters to face squarely 
certain disagreeable facts. 

Professor Essig sums up the value of the fruit in¬ 
dustry in the area where the fruit-fly might live and 
contrasts its annual crop value of an estimated 
$240,000,000 with the paltry sums aggregating— 
according to his figures—$5,250,000, which have been 
expended by governmental agencies in the war 
against the Mediterranean fruit-fly in Florida. There 
is in his article no intimation that this is not a full 
and adequate statement of the case. Nor is there any 
recognition of the fact that a proper accounting will 
charge against the quarantines and their associated 
measures not merely the sums of money expended by 
government oiflcials in their administration but all 
other sums for which the quarantines ore responsible. 

The actual damage done by the fruit-fly in Florida 
through the spoiling of fruit and rendering it inedible 
was relatively insignificant. It was so small that it 
had not impressed itself upon the consciousness of 
the growers. But the application of the quarantines, 
with thdr restrictions upon marketing of fruit and 
vegetables, brought about bank losses which have been 
estimated at $60,000,000. I know of no estimates of 
the losses suflered by growers and not included in 
the bank losses, but surely an estimate of $5,000,000 
would not be too high. We have then, Instead of 
about $5,000,000, at least $70,000,000 to be charged 
up as the cost of the “protective” measures which 
were undertaken. This is an amount equal to more 
than one fourth of the annual value of the crop 
which is being protected. Furthermore, it should be 
noted that only a part of this fruit crop is subject to 
infestation by the fly, for the evidence indicates 
clearly that many fruits will not be attacked in any 
significant degree, ft would probably be closer to 
the facts to estimate that the actual costs in Florida 
for the first year of tibe campaign against the fly 

1 Boixnoe, N. S. 71: S50-85S, April 4, im 


which ore to be charged up to the restrictive and 
control measures alone and not to tiie damage done 
by the insect are equal—on the baaia of the %urea 
given by Profeasor Essig—to at leaat one half the 
value of the fruit crop for one year in the area sub¬ 
ject to infestation. And at the present writing the 
fly is not yet eradicated. 

The ignoring of such facts as this is accompanied 
by an equally obtuse refusal to face certain other 
facts. The monetary losses of the fruit-fly campaign 
have been accompanied by the development of sec¬ 
tional bitterness that it will take long to remove and 
that is perhaps as important os are the financial 
aspects. Such effects can not be set aside as unim¬ 
portant. The effect of the quarantine measures in 
stirring up intcrsectional and interstate resentments 
and competition outside of the normal and legitimate 
range of commercial rivalry is a dangerous aspect of 
their results. They set up what arc in effect prohibi¬ 
tive tariff walls among the states, walls which under 
our national organization are not supposed to exist. 
They function also as prohibitive international tariffs 
to which consumers have every right to object. 

No reference to such effects is to be found in the 
rosy picture of the plant quarantines which is pre¬ 
sented by Professor Essig. Nor is any reference 
there to be found to the absurdities of quarantines 
directed against wind-borne insects, to the absurdities 
of interoounty quarantines, to the inadequacy of 
training of personnel, to the gaps that are left open 
bf quarantine administrators, to the cost of a service 
to which adequate salaries would attract adequately 
trained men and which would permit the actual 
achievement of the functions for which the quaran¬ 
tines are presumably established. These are things 
which the supporters of the quarantines may discuss 
in private, but in public never. 

That the effectiveness of the quarantine;, has in 
some cases been greatly overrated is indicated by the 
following example. In the mimeographed copy of a 
speech delivered in December, 1929, by Mr. Q. H. 
Heokc, state director of agriculture of Calitomia, 
there is contained the following statement: 

For eight years the alfalfa weevil has been halted at 
the California line, although It junf^ from the Salt 
Lake Valley in Utah into the Beno-Sparks distriet of 
Nevada in twenty-four months. Unrelenting quarantine 
Vigilance has kept It from the major alfalfa-produ^blig 
distriets of this state. 

I have available an authoritative statetnent of the 
actual facts concerning the spread of the alfalfa 
wreevii According to this statement the 
present in Balt Lake Cennty, Uid^ b^OVe 
appeared m Waahoe Oomdyy kr 
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Beuo-Sparks di^rtriefc —in 1020, its establishment in 
0iifl county being of probably not more than a year’s 
duration. This is an interval of at least fifteen years, 
instead of the two years indicated in the statement 
quoted. It was first found in Sierra County, Cali¬ 
fornia, in 1923 and in Plumas and Lassen Counties 
in 1925. A reference to the map of California will 
indieate that the insect was halted, not at the state 
line by the vigilance of the quarantine ofHoials, but 
at the line of the Sierras in all probability by the 
natural barrier of the mountains. 

That tho plant quarantines have certain possible 
protective values may freely be admitted. Just how 
far those values extend and how to obtain them and 
still avoid the dangers that have been pointed out, 
how to obtain them at a price that has a proper rela¬ 
tion to that which is bought, bow to servo one portion 
of tho population without infringing upon the equally 
just rights of another part—these are serious prob¬ 
lems. That they can be solved and the quarantines 
maintained is debatable. The arguments against the 
quarantines are real; the solution is not to be obtained 
by ignoring them. It would seem desirable for the 
supporters of these measures to enlarge the range of 
their view sufficiently to include a larger proportion 
of the facts of the situation. 

0. P. Fkreis 

Stanfo&d UNiviMsrrr 

HAIR GROWTH AND PREGNANCY 

Is studying the rate of hair growth on guinea-pigs 
by the method of observing the regeneration of hair 
on shaved areas, it was noted that in pregnant females 
the number of hairs which regenerate reaches a mini¬ 
mum at the time of delivery. This observation is of 
special interest since the literature records confiicting 
observations on hair growth during pregnancy in 
women; references concerning increased hair growth 
during this period are quite as numerous as references 
to a retardation of hair growth or quiescence of the 
follicles. 

In order to test the constancy of this phenomenon, 
the backs of a series of guinea-pigs were shaved 
weekly and observed over a period of six months. 
The amount of r^eneration was computed by count¬ 
ing the number of follicles in the shaved area (a two 
centimeter square) and noting those which were active 
and those which were in a resting stage. This series 
of animals was composed of five unmated males, five 
virgin females, two breeding males and ten breeding 
fanales. In view of the posmbiiity that the condition 
nhaerved might be due to the cyelio or seasonal aotiv- 
d( the fthe nudes and the virgin females 
to ebntrol eu^ possOde factors. 

the hak ki the ^ved areas in 


all control animals was uniform (approximately 25 
per cent, of the follicles being in an active state), 
whereas in all pregnant females the number of hairs 
regenerating was noticeably less by about the third 
week before delivery and continued to decrease until 
delivery, at which time the minimum regeneration 
was noted (less than 1 per cent.). After delivery the 
follicles remained in a quiescent state for approxi¬ 
mately two weeks. During the third week post¬ 
partum the number of regenerating hairs slowly 
increased and by the end of tho fourth week the rate 
of regeneration had apparently returned to normal. 

In some of the pregnant females the hair came out 
in quantities, leaving areas in the region of the back 
and sides practically devoid of hairs. This condition 
occurred in varying degrees. 

These observations on the guinea-pig seem to indi¬ 
cate that there may be a negative correlation between 
the regeneration of hair and pregnancy. At the pres¬ 
ent time a larger series of guinea-pigs is being 
observed and full details of the results of experiments 
now in progress will be published. 

HeijEk L. Dawson 

Defaxtuent or Anatomy, 

Washinoton Uniyeebity, St. Louis 

SYMBIOTIC MITES USED TO SEPARATE 
SPECIES OF A GENUS OF BEES 

In recent years it has been recognized that the 
parasites found on various species' of a group of 
animals may be able to throw light on problems of 
taxonomy and general geographical distribution. 
What is proving to be a very interesting correlation 
of host and symbiont is being worked out for a group 
of mites of genus Dinogamasua and their hosts, cer¬ 
tain carpenter-bees at present considered as members 
of genus Mesotrichia Westwood. Those carpenter- 
bees are mainly confined to the Ethiopian and Orien¬ 
tal regions and one species occurs from Egypt to the 
northwest provinces of India. 

In the first abdominal segment of the female bees 
there is a peculiar chamber formed by an inflated 
invagination of the chitinous exoskeleton. Within 
this pouch, or chamber, which has no opening into the 
body of the bee, a few or a dozen or more of the little 
mites may be found. 

The mites which I have collected from the African 
bees fall into three distinct groups and their hosts 
seem to belong to corresponding groups. The mites 
examined from the Oriental regions also seem to 
belong to a few distinct groups all readily distinguish* 
able from the African forms. Usually each species 

bee has its own characteristic mite regardless of a 
wide geographic range. In some cases very closely 
idlied bees have the same kind of mite. 
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A very fine example of the value of knowinfp the 
correlation of boat and symbiont woa demonstrated 
when studying the disputed Me$oirichia aestuans and 
M. confu$a of India. M, aestiuins is a recognized 
north African form, and within its pouch there is a 
characteristic African mite belonging to the braunsi 
group which I have named Dinogamasus inflatus 
because of certain swollen hairs on the legs. There 
has been more or less uncertainty whether the conf uaa 
of the Orient is the same as the African aestuans. 
Peres recognized the two forms, using the margin of 
the clypeus, the olypeal keel and the frontal keel as 
the main distinguishing features. It has been recently 
claimed that these species are not distinct. 

It was interesting to find that two specimens of 
these disputed bcea which I had from northern India 
had the African Dinogamasus inflatus in the pouch, 
and that another bee labeled from Sikkim, India 
(from the Bingham collection, Berlin Museum), as 
well as other specimens of confuaa from other Orien¬ 
tal localities, had mites belonging to the Oriental 
group. 


Dr. T. D. A. Coekerell examined the hoftta and 
upon comparison with an African aestuans, U&m at 
Sues, he found that the specimens from northern 
India (Chifcar Kot, N. W. Prov., and Jammu, Kash¬ 
mir; Frank Benton collector, National Museum speci¬ 
mens) are the genuine aestuans, thua evidently be¬ 
longing to the Palearctic fauna which extends over 
from northern Africa. The other form of carpenter- 
bee ho determined as the true confuaa, and this, 
belonging to the Oriental region, paturally should 
harbor a distinctly Oriental species of mite. 

Another case of the mites helping to distingniah 
between slightly differing hosts may be cited. Two 
specimens labeled confusa, one from Singapore and 
one from Trang, Siam, yielded closely related but 
nevertheless distinctly different species of mites. 
Examination of the hosts showed that the one from 
Trang was JJf. confusa var. r»rtd»55tma. It is con¬ 
ceded now that this form should be oonsidored a valid 
species M. viridiasima, 

Norma LbVkqux 

XJNivxaarrT or Colorado 


PROFESSOR EINSTEIN’S ADDRESS AT THE 
UNIVERSITY OF NOTTINGHAM' 


Professor Einstein does not wish you to accept 
his remarks on credit, but wishes to explain in the 
clearest way possible what ho considers to be the 
trend of modern physics. What he has to say is 
his purely subjective opinion and it is by no moans 
generally recognized. He thinks that he can give 
you at least some outline of what his view is of 
the future of the subject, but he does not want his 
remarks to be regarded as assertions. He wants 
them to be regarded rather as humble expressions of 
his opinion. 

He will now concentrate our attention on the 
fundamental conceptions which lay at the beginnings 
of the foundations of physics. Professor Einstein 
makes clear what the prescientifio view was and 
explains that the primitive concept was that of a 
rigid body and that relationships in the positions 
of rigid bodies preceded all ideas of space; that 
space was not a primary conception and that it was 
only through dealing with the position and relation¬ 
ships of bodies that the idea of space later emerged. 

These ideas of space were due, of course, to con¬ 
tact relationships between bodies, and it is interest¬ 
ing to know that the classical science of the Greeks 
did not operate with space hut exclusively with 

1 The address given in German on June 7 was trans¬ 
lated by Dr. I. H. Brosa. A stenographic report of Dr. 
Brese’s translation was cabled to The New forh Times 
and permission has been given for pubhoation in Soibncx. 


bodies. A rigid body is at the bottom of all the 
conceptions of geometrical space in Euclid. 

The idea of a space continuum entered into sci- 
enKSle only when analytical geometry was invented by 
Descartes. How did the idea of space originally 
arise t The Greeks approached position in geometry 
by considering the position of bodies with regard 
to each other. This, of course, suggests a body of 
reference. We are familiar with coordinate systems 
in geography in the way in which they were use<^, for 
instance, in maps of geography. 

Space appears expressed in body-like form by 
means of these axes of reference. This is really the 
way in which space as such entered into geography 
in the first place, and there was no physical basis 
for it. Relative motion occurs only with reference to 
one or more bodies. The great change took place in 
that view when Newton propounded his mechanics. 

The fundamental idea of Newton's mechanics was 
the introduction of the idea of force—^that is to sayi 
aeoeleratson. Acceleration can be imagined only ih 
reference to a really rigid body. It is a wcmdei^ 
tribute to Newton's genius that he could go so far as 
to give space a defimte physical reality* 

He included it among the other realiti^es. This is 
on aspect of his theory which has not been under¬ 
stood or ^s been neglected or mismiderstood by some 
of bis fpilowers. JProfessor Einatebi is vexy 1^^ 
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fbat tUs partioubir poiikt be emphasized—that apace 
entered as a definite phyaioal reality. It ^as a point 
whiish was misaed even by philosopher Kant. 

A remark should be added about the physical idea 
of space. There are two aspects. In one of them 
space is to be rc^rded as the quintessence of posi¬ 
tional pOBsibilitieB of bodies, and, secondly, as a defi¬ 
nite dynamic system of reference. 

Professor Einstein emphasizes that Newtoi/s apace 
is to be regarded as absolute in the sense that posi¬ 
tional possibilities of rigid bodies are to be con¬ 
sidered as quite independent of outside forces, al¬ 
though he does not take temperature into consider¬ 
ation. This space is independent of all physical 
causes and is something which is absolute in itself. 

In Professor Einstein’s opinion a definite change 
in the view of nature after the time of Xewton oc¬ 
curred when the idea of the electro-magnetic field 
was introduced by Faraday and Maxwell. The only 
real things at that time were bodies, space and time. 
Those were constructive elements from the physical 
viewpoint of the times. There were no others. 

Faraday introduced the idea of '^a field,” and his 
contemporaries were bound to that method of intro¬ 
ducing the idea of a state owing to the manner of 
thought of their time. 

They, therefore, introduced a new body called the 
ethei>~-or at least a new idea which they called ether 
—to represent a physical state. The introduction of 
ether was necessary in order to allow olectro-inag- 
netic phenomena to occur in space. This view re¬ 
ceived considerable strengthening at the hands of a 
Dutchman named Lorentz, who showed that in the 
electro-magnetic theory of states all ponderable bod¬ 
ies wore those of ether and not of material bodies 
themselves. 

Looking back now we might ask why ether as such 
was intreduoed. Why not have called it ''state of 
ether or state of space” f The reason was they had 
not yet got to realize the connection or lack of con¬ 
nection between geometry and space, and so they 
felt constrained to add to space a variable brother, 
as it wore, which could be a carrier for all electro¬ 
magnetic phenomena. 

3%e next change in the idea of space was compara- 
tirely small. It was due to a special theory of rela- 
tivitgr sometimes called the “restrictive” theory of 
relativify. ClassioBl physiciste had two separate con- 
tinua wbidi were to be regarded as a performing 
atage for eentiaua. Those were space and time. 
Altogether, they fomed four dimensional eontinua, 
time being in space and one in time. 

it bad to be subdivided into two Idocks due 
to Ike ioet that there were a before and an after 
eud to eatisty the requibemanti of lomultaneity. It 


woe found, however, that to satisfy the demands of 
the constancy of propagation of light the subdimen- 
sioDS of space and time could not in this way be 
preserved or carried out. 

The space-time phenomenon of the special theory 
of relativity was something absolute in itself, inas¬ 
much as it was independent of the particular state of 
motions considered in that theory. 

A definite change in our ideas about the role and 
constitution of space was due to the enunciation of 
the general theory of relativity, for which the ground 
had been prepared by the special theory of relativity. 
The law of inertia—we called it Newton’s first law of 
motion—^has shown a gap in its logic because we 
were not able to tell when coordinate systems were 
in acceleration or in rotation. We had no definite 
means of establishing it. 

Tliis is what is known in the general theory of 
relativity as “the principle of equivalents.” It im¬ 
plies that an accelerated, coordinate system can be 
regarded in a certain sense as equivalent to what 
was known as the “inertial system.” Watches and 
measuring rods were not found to operate in the 
same way for accelerated systems as for coordinate 
systems of the special theory of relativity. 

To preserve the theory of relativity for the ac¬ 
celerated motions ns well as for the uniform regular 
motions of the special theory of relativity, Euclidian 
geometry, having been found to be too restrictive, 
had to be rejected and a new geometry of space 
found. In order to preserve position possibilities of 
space we were compelled to regard them as no longer 
independent of positions of other bodies. 

In other words, the privileged position of geometry 
had to be given up and the viewpoint of covarianta, 
as it is known to mathematicians, has been gained. 
This means that for a description of physical phe¬ 
nomena we must regard all generalized coordinates 
as of equal validity. 

What, as general theory, has relativity then actu¬ 
ally achieved? Professor Einstein does not want to 
enter into the question of the three experimental 
tests, which have all confomed to his suspicions, 
but the main achievement of the general theory of 
relativity is that it has advanced a uniformity of 
view of the physical world structure. The metrics 
of space can be derived directly from the full equa¬ 
tion and it reduces a number of hypotheses which 
were originally thought necessary to account for 
physical phenomena. It has built, so to speak, a 
bridge between geometry and physics. 

The next question is—What are the weaknesses of 
the general ^eory of relativity? Taking as a basb 
the Bmpombey-BifC structure of space, we find that 
geometry and gravitation were completriy repre- 
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mted by this struotm^ but what woa to be done 
with the eleetro-magnetio phenomena which play an 
exceedingly important part in the world of physics! 

In order to introduce these phenomena and to take 
them up in the general scheme of relativity it was 
found necessary to add to or impose upon the metric 
structure or Rummbey-Riff structure further terms 
which could account for electro-magnetic phenomena. 
Logically this structure had nothing to do with that 
which had been deduced from the elementary law of 
propagation of light. This duality in the geometrical 
structure of space leaves us in a rather indistinct 
state. 

Professor Einstein feels that it should be possible 
to get a further form of this metrical space which will 
at one stroke comprise all x)henomenu in one set of 
equations^ so that we shall not have a double metric 
structure of geometry and gravitation, on the one 
hand; and electro-magnetics on the other. 

We want a system of equations which will take in 
all physical phenomena. This would be an enormous 
gain in the picture of the uniformity of physical 
nature. 

As to the way in which the problem may be solved 
Professor Einstein says that it is a very difScult 
question to answer, and it has not yet been finished. 
His colleagues regard his view as a particular craze 
and do not support it. Nevertheless, he has faith 
in the path along which he is proceeding, and al¬ 
though the theory is not yet quite finished, he has 
evidence that so far as he can judge the end is very 
near. 

He says that there is a metrical structure of space, 
but that a full-time structure has yet to be deter¬ 
mined. Then he wishes to find what conditions have 
to be made in the older structure or what modifica¬ 
tions in electro-magnetic phenomena may be included. 
He emphasizes that he is in no way taking notice of 
the results of quantum calculation because he believes 
that by dealing with microscopic phenomena these 


will come out quite by themselves. Otherwise he 
would not support the theory. 

Then he says that a new idea wliioh has oeetirred 
to him and on which he has been working is that 
the two elements in apace should ako be compared 
with direction. So far we have compared them only 
as regards siza This idea may give a clue. It oc¬ 
curred to him suddenly during a severe illtiees two 
years ago that by introducing the idea of direction 
he would be able to get the additional terms that are 
required in regard to space to allow electro-magnetic 
phenomena to be included with those of gravitation 
and geometry. 

Professor Einstein's object now is to get mathe¬ 
matical conditions which will satisfy all his expres¬ 
sions and will comprise electro-magnetic equations as 
well. The problem is nearly solved, and to the first 
approximations he gets laws of gravitation and 
electro-magnetics. He does not, however, regard this 
as sufficient, though those laws may come out. He 
still wants to have motions of ordinary particles 
come out quite naturally. 

This docs not finish the program by a long way. 
It has been solved for what he calls ^'quasi-statical 
motions/' but he also wants to derive elements of 
matter (electrons and protons) out of the metric 
structure of space. No doubt much work will have 
to be done before this is achieved. Professor Ein¬ 
stein thinks, however, that the way in which he has 
skirtched the evolution of physical ideas is the only 
possible one—at least to him. 

The strange conclusion to which we have come is 
this—that now it appears that space will have to 
be regarded as a primary thing and that matter is 
derived from it, so to speak, as a secondary result 
Space is now turning around and eating up matter. 
We have always regarded matter as a primary thing 
and space as a secondary result Space is now hav* 
ing its revenge, so to speak, and is eating up matter. 
But that is still a pious wisL 


THE IOWA ACADEMY OF SCIENCE 


Tub forty-fourth annual meeting of the Iowa 
Academy of Science was held at Iowa State College 
at Ames on May 2 and 3, with 330 members and 
visitors in registered attendance. 

The president's address, *‘The Ether Concept in 
Modern Physics,” was given by Professor L. B. Spin¬ 
ney. The academy address, “Methods of Space De¬ 
termination,” was presented by Dr. C, C. Crump, 
professor of astronomy at the University of Minne¬ 
sota. Professor Crump took the place of Dr, R. A. 
GOrtner, of the University of Minnesota, who was 
detained on aocouht of the serions illness of his son. 


Dr. Crump also acted os the Amerioan Association 
representative at this meeting. Other papers of the 
general meeting were: “A Statistical Test of Experii* 
mental Technique,” G. W. Snedecor; *'X-ray Diffrac¬ 
tion in Water 2® to 98® C.; The Nature of Moleeu^f 
Assooiatiotx,” G. W. Stewart; “A Note on the Trans- 
neptunian Planet,” D. W. Morehouse; /^Some Beoent 
Mbdifieationa of the Geological Map ^ lowa,^' A. 0> 
Thomas, and ''Soil Baoteriolo^ as a Sdieno^*^ P. 
Brown. 

Grants from the academy iwseai^ fnnd^ 

t The acaden^ Teseareh Is made pemibk % ^ 
refund of tlie Amerkaa Aweelatlon let w Advaa^sint 
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to ProfeiMir B«a H. Pofcerfioni of the department of 
ohemistz7i Coe Cotl^e^ for the purchase of speciai 
equipmexit for use in the study of the adsorption and 
ooagniation of colloidal suspension by electrolytes^ 
and to Professor L. D, Weld, of the department of 
physics of Coe CoUt^e, for assistance in oomputations 
in an analysis of cosmic-ray observations. 

Dr. R. E. Buchanan^ dean of the Graduate School; 
Mr. R. 1. Cratty, curator of the herbarium, and Dr. 
W. E. Loomis, associate professor of plant physiol¬ 
ogy, all of Iowa State College, were appointed dele¬ 
gates to represent the academy at the Fifth Inter¬ 
national Botanical Congress to be held at Cambridge, 
England. 

Officers and section chairmen for the year 1930-31 
were elected as follows; 

President, H. L. Bietc, Iowa City; vice-president, J. H. 
Lees, D©b Moines; treasurer, A. O. ThoiuaB, Iowa City; 
editor, G. H. Coleman, Iowa City; secretary, J. C. Gil¬ 
man, Amea; press secretary, F. J. LazoU, Iowa City; 
A* A* A. 8. representative, H. W, Norris, GrinuoU. 

Bucterioloffy, B. W. Hammer, Ames; Votany, E. W. 
Lindatrom, Ames ; chemistry, inorganic and physical, 
B. M, McKenzie, Fairfield; chemistry, organic and hio- 
logical, L. 0. Baiford, Iowa City; geology, L. W. Wood, 
Ames; maihematios, G. W. Snedeeor, Amos; physics, 
A. EUett, Iowa City; psychology, E. 0, Finkenbindor, 
Cedar Falls; zoology, H. £. Jaques, Mt. PUasanU 

Bacterioloot Seotiok 
(R. S'. Walker) 

Twenty-one papers, representing many phases of 
bacteriology, were presented at the meeting of the 
bacteriology section. Among the papers dealing with 
general bacteriology were: ‘'Factors Influencing the 
Production of Acetic Acid from Com Stalks by 
Tbermophilic Bacteria,” by C, H. Werkman and 
E. H. Carter; ''Further Observations on Bacteria 
Digesting Agar,” by H. B. Gorealine; "Some Notes 
on the Purification of Packing House Wastes,” by 
Max Levine; "Bacteriological Studies of Freshly 
Broken and Frozen Eggs,” by D. Q. Anderson; 
"Dimethyl-alpha-naphthylainine for the Determina¬ 
tion of Bacterial Reduction of Nitrates,” by C. H. 
Werkman, and "Some Bacteriological Problems to 
be Considered at the International Botanical Con¬ 
gress, at Cambridge, England, 1930,” by R. E. Bu- 
ofaanan. The papers dealing with veterinary bacteri¬ 
ology were: "Notes on Gie Bacterial Flora of the 
SnAke^^ by Roger Patrick and G. H. Werkman; "The 
Efleei of the Brueella Giraup of Micro-organisms on 
O^flkeQB,” by S. H. McNutt and Paul Purwin; "The 
BOmo^lobin Content of the Blood of Wild Fowls,” 

^ Sidanee. Thk refund ie granted the academy for the 
of the academy yma are lOso members of the 
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by E. H< Dukes, L. H. Schwarte and F. D. Patterson, 
and "Cocscidiosia in Swine,” by Charles Murray and 
H. B. Biester. The papers dealing with soil and 
dairy bacteriology were: "Boil Bacteriology as a 
Science,” by P. E. Brown; "Further Studies on the 
Nitrate Assimilating Power of Soils,” by Ray A. 
Pendleton and F. B. Smith; "Eflect of Artificial 
Manures on Nitrification in Carrington l.(Oam,” by 
P. B. Smith; "Effects of Calcium and Magnesium 
Limestones on the Bacteriological Properties of 
Grundy Silt Loom,” by Arthur W. Young; "Phos¬ 
phate Assimilation by Osotobaeter chroococcujn/^ by 
L. G. Thompson; "Studies on Nitrogen Fixation by 
Ehisobium meliloti and Bhizobium japonicum/* by 
G. Gordon Pohlinan; "Spontaneous Culture Studies 
of the Non-symbiotio Nitrogen Fixing Bacteria in 
the Grundy Silt Loam,” by John L. Sullivan; "Stud¬ 
ies on Nitrogen Fixation in Some Iowa Soils,” by 
R. H. Walker; “Preliminary Observations on the 
Escherichia-nerobacter group of Bacteria with Ref¬ 
erence to Dairy Products,” by M. W. Yale, and 
"Observations on an Unusual Contamination in But¬ 
ter Cultures,” by M. P. Baker. 

Botany Section 

(Jf. Eae Johns) 

The botany program was made up of thirty-two 
papers dealing with plants and plant problems in 
Iowa. Much interest was shown in C. W. Lantz^s 
discussion of the status of biological sciences in the 
high schools of Iowa. Other outstanding papers were 
B. Shimek’s discussion on chaparral and savanna in 
Iowa, R. P. Adams’s presentation of some rare Iowa 
grasses and G. W. Wilson’s report on some noteworthy 
Iowa fungi. New mosses were added to lowa^s list 
in papers read by Lucy Cavanagh and Betty Blagg. 
A, R. Stanley reported on Cladonias of Iowa; M. 
Rae Johns presented the second of a scries of papers 
on Heliantheae of Iowa. In his paper, W. H. Loeh- 
wing gave the results of experiments showing the 
effect of light intensity on tissue fluids in wheat. 
J. N. Martin discussed crowns and roots of annual 
and biennial white sweet clover, and also polyembry- 
ony in alfalfa and clover. Miss Florence Smith pre¬ 
sented a paper on the identification of Spmphorioar- 
pas occidentalism A. L. Hershey reported on weeds 
of alfalfa fields in Iowa, and also discussed the devel¬ 
opment of Die vascular system of com. 

There were other papers of equal interest. Tho 
soasion closed with an illustrated talk by L. H. Pam- 
m^ on the botany of Cuba, and weeds between Cuba 
and Iowa. Dr. B. Shimek was the recipient of con¬ 
gratulations for having completed his fortieth year 
of memberahip in the academy, and also for his valued 
in the interest of conservation in Iowa, 
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CHBmBTBY SlOTlON 

OKNUUL AND PH78I0AL 
(Btffi H, Peterson) 

Twenty-five papers were presented before the two 
divisions of the chemistry section. Separate sessions 
were held Friday afternoon, and on Saturday morn¬ 
ing selected papers were presented to both divisions. 
President Hughes, of Iowa State College, was •■the 
guest of honor at the seetiou dinner. 

OBOANIO AND BIOLOGICAL 
(/. B, Culbertson) 

The organic and biological chemistry section began 
its meetings with a large attendance. Twelve papers 
were presented, two of which were given before a 
brief joint meeting with the inorganic and physical 
chemistry section on Saturday morning. There was 
a good distribution of papers from the state schools 
and colleges of Iowa. The papers presented repre¬ 
sented researches which had been carried on in the 
various schools during the past year. Professor L. 
Charles Raiford, of the State University, was elected 
chairman of the section for the ensuing year. 

Geology Section 
(67. S. Gwynne) 

For the geology section, the paper of most general 
interest was that by A. 0. Thomas, in which the new¬ 
est ideas with regard to the geological map of Iowa 
were outlined. Papers dealing with the Chemung of 
New York and a possible Chemung of Iowa were 
presented by Lowell R. Laudon, H. D. Curry and 
A. C. Tester. James H. Lees described the section 
at the Clorinda oil prospect and compared it with 
other sections across the state. The road materials 
from the Des Moines series of south-central Iowa 
were described by L, W. Wood, and data on maximum 
precipitation in short periods of time were presented 
by Charles D. Reed. The faunal facies of the Fort 
Riley limestone was described by Donald B. Gould. 
Other papers wore presented by title. 

Mathematics Section 
{John F. Beilly, Secretary) 

The nineteenth regular meeting of the Iowa Section 
of the Mathematical Association of America was held 
in conjunction with the forty-fourth meeting of the 
Iowa Academy of Science. A program of eighteen 
papers was presented, inolnding both pure and ap¬ 
plied mathematics. In addition the retiring chairman, 
Professor B. W, Chittenden, gave an address on 
'^General Topology.” Officers for the coming year 
were elected as follows: Chairman, G. W. Snedecor, 
Iowa State College; vice-chairman, B. C. Ingalls, 
Iowa Wesleyan College; seenstary, J. F, Reilly, Uni- 
veraity of Iowa. 


PhYBIOB SgOTZON 
(F. Hobart ColUns) 

The physios seeluon held two meetings at wideh 
thirty-one papers covering a wide range of topics 
were presented. A selected group of papers includes 
three papers by Thos. C. Poulter and students on 
the eftect of high pressure on the index of refraction 
of parafi&n, oil and gloss, studios of zinc fluorescent 
screen under pressure and recent developments in 
high pressure windows. There were four papers oon- 
oeming the improvement of research and teaching 
apparatus and equipment. William Kunerth pre¬ 
sented two papers on skyshine and sunshine at Ames, 
Iowa, and minimum lighting intensities required for 
reading. Students of A. Bllett presented two papers 
on optically excited cadmium spectrum and reflection 
of zinc atoms from NaCl crystals. 

Pbtcholoqt Seotion 
(W, Slaght) 

The attendance at the recent meeting of the psy¬ 
chological seotion of the academy was the largest since 
its reorganization some five years ago. In all, nine¬ 
teen papers were presented. Five were in the field 
of educational psychology, six in experimental and 
two in applied psychology. Three papers dealt with 
problems of child study. A very interesting presen¬ 
tation dealing with the abnormal was a study of 
^*The Relationship between Recent Impressions, and 
fetors Occurring in Dreams Induced by Them,” by 
William Malamud. At the dinner of the psychological 
seotion an able address was given by C. A. Ruckinick 
on ^Tresent Trends in Psychology.” Those attending 
the section meetings were delightfully entertained by 
the members of the psychological staff of Iowa State 
College. 

Zoology Section 
(J. E, Guthrie) 

The zoological program ranged from the protozoan 
r61e in ruminant stomachs by £. R. Becker and R. E. 
Everett, who find that they seem neither markedly 
harmful nor useful to their hosts; to the bison in 
Iowa by L. H. Pammel, who records its presence in 
the fifties, and its former abundance. Text-books 
have long taught error r^rding the shark’s ear, as 
H. W. Norris showed. The goldfish development of 
ovary and oviduct was beautifully illustrated and de¬ 
scribed by Frank A. Stromsten. R. G. Anderson 
reported interesting studies of rates of regeneration 
in mutilated Dapknia magna. The little-known in- 
seets known as springtails axe a^own by H. B. Mi^ 
to have some economic importanee^ both posittve smd 
negative. Another white grub dk^rihi^tion^ 

H. E. Jaquee showed reeorde for WSIf. 
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of winter bird reeords in Iowa by T, C. 3tepben8 
and Willinm Youngworth Bbowed a larger winter list 
than expected. Waiter W. Bennett emphasized what 
should bo studied and recorded about birds in Iowa 


now. George 0. Hendriokson’s ^‘Teaching of Biology 
in Iowa Schools'’ awakened keen discussion. 

JosiiPH C. Giuuak, 
Secfetary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN APPARATUS FOR THE PREPARATION 
OP SMALL ORGANISMS 

Thig apparatus herein described permits the prepa¬ 
ration of micro-organisms and small whole mounts 
in such a manner that (1) the change in concentration 
of a reagent and from one reagent to another is 
gradual, (2) the organisms remain on the same cover 
gloss without the application of an adhesive agent 
from the time they are killed until the process of 
mounting is completed and (3) the objects may be 
viewed under the microscope during any stage of the 
process. 

Description 

A. block of wood (Fig. 1) supports three vertical 
cylindrical rods each 1 in. in diameter and 20 cm 



long. An arm 11 cm long extends horizontally from 
each rod. One end of the arm bears a spring clamp 
for the securing of a small shell vial, the other is 
fitted with a collar and set screw permitting easy 
adjustment of its position on the vertical rod. The 
three shell vials A, B, C, of a size appropriate to 
the demands of the technique used, are connected by 
small capillary tubes. Prom vial C a capillary leads 
into the chamber D containing the organisms. The 
glass capillary which serves as an outlet from this 
chamber leads into the constant level device at E. 
The latter consists of a gloss cylinder 1.6 cm in 
diameter and 5 em long. At the bottom is a cork 
through which is inserted the capillary shown at F 
which is somewhat greater in diameter than that of 
the outlet capillary from D, The height of the top 
the capillary F is equal to the ftuid height desired 
in tiie chamber. The ohamber D is elevated on a 
gloiNi-topped table, the dimensions of the latter being 
adequate to permit the insertion of a mioroseope stage 
so that the preparation may be within the field of the 
ibiodlim 


The Reagent Chamber 

This part of the apparatus (Fig. 1, D and Pig. 2) 
consists of a clamp formed of two brass plates 4 cm 
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with a circular hole 
shown at fashion 
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21 mm in dii 
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8~32 by X in. brass 
ipart on the median 
, and corresponding 


holes at g are drilled in the upper plate so that it may 
be slipped over the pillars and clamped by wing nuts. 
A 1 in. by 3 in. glass slide h is placed on the bottom 
plate between the pillars; at e is a 22 mm square 
cover glass over which lies a thin circular cork washer 
d with internal and external diameters of 20.5 mm 
and 22 mm respectively. Upon this washer is placed 
a glass cylinder e 8 mra high, the circular dimensions 
being the same as those of the cork washer. The 
upper and lower surfaces of the cylinder arc ground 
in order that the faces may be smooth and parallel. 
At opposite ends of a diameter, on the upper surface 
of the cylinder, areas are filed away sufficiently large 
enough to permit the intake i and outlet o capillaries 
to enter the chamber without extending above its sur¬ 
face. The intake and outlet capillaries are sealed to 
the ohamber at their points of entrance with dental 
cement. The chamber is made fluid tight by adjust¬ 
ing the upper brass plate over the cylinder and firmly 
and evenly clamping it by means of the wing nuts 
at g. 

Method of Operation 

The organisms are introduced into the ohamber and 
the killing agent applied with a pipette. The reagent 
to follow is placed in vials A, B, 0 (Pig. 1). Prom 
then on, changes in reagents or concentrations are 
made in vial A, Vial B is a preliminary mixing 
chamber, and vial €, usually much smaller than the 
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other tvro^ oompletes the aolution or equalization of 
the reagenta. 

After the final process of clearing is complete, 
the excess reagent is removed from the chamber by a 
pipette, the olamp is released and the cover glass 
inverted over a drop of balsam placed on a slide. 

Corks with holes for the entrance of the capillaries 
may be placed in the vials to prevent evaporation, 
also a large cover glass should be placed over the 
chamber when the process is not being observed under 
the microscope. If a capillary fails to function be¬ 
cause of the presence of air bubbles, the intake capil- 


iaty of the vial from which it leads is removedi 
Then, a mouth pipette is inserted through its place 
in the cork and an air pressure exerted suffloiont to 
eause the resumption of flow through the capillary^ 
The flow into the chamber containing the specimms 
is so gradual and the mixture of the reagents entering 
it has been found to be so complete that small pro¬ 
tozoa will remain stationary on the cover glass and 
not be oarriod by convection or solution currents into 
the drain leading from the chamber. 

Paul L. Radir 

Univissitt or Hawaii 


SPECIAL ARTICLES 


THE EXPERIMENTAL TRANSMISSION OF 
YELLOW FEVER BY MOSQUITOES^ 

For many years yellow fever has been one of the 
most dreaded of the diseases menacing the human 
race in the warmer parts of the western hemisphere. 
The rapid conquest of its frontiers has been one of 
the great achievements of modern warfare on disease. 

Ever since the memorable work of the American 
Commission (Walter Koed et aL) established Aedes 
aegypti os an essential host in the yellow fever cycle, 
epidemiological studies and palliative measures have 
revolved about the domestic relationships of tliis so- 
called yellow fever mosquito. 

In addition to experiments with this species, the 
Americans^ in Cuba and the French Commission’ in 
Brazil, using human volunteers, attempted the pas¬ 
sage of yellow fever through Culex quinquefasciatuB 
i-fatigans), an important human pest widely dis¬ 
tributed in the tropics. The French Commission also 
undertook transmission experiments with Aedes 
scapula^iSf A. tasmorhynchu8f Psoraphora cUiata and 
P. posticata. None of these experiments were suc¬ 
cessful. 

More than two decades later, in West Africa, 
Bauer* carried out the first successful transmission 
experiments with species other than A* aegyptL The 
belief that the dreaded “yellow jack” was transmitted 
solely through the agency of the notorious Stegomyia 
mosquito had been of so many years' standing that 
the experimental transmission of the virus of this dis¬ 
ease by several other species of mosquitoes came as a 

1 The studies and obsorvations on which this article is 
based were conducted in Lagos, Nigeria, with the sup¬ 
port and under the anspices of the International Health 
Division of tlie Rockefeller Foundation. 

»W. Reed, J. Oarrol and A. Agramonte, Senate Docu¬ 
ment No. 822, 1911, 110. 

8 E. Marchoux and P.^L. Simond, Ann. Inst Pasteur, 
26; 23, 1906. 

♦ J. H. Bauer, Amer. Jour. Trap. Med., 8; 261-282, 
July, 1928. 


rather startling confirmation of the predictions of the 
late Dr. H. R. Carter. 

. In Dr. Bauer's experiments, Aedes {Stegomyia) 
luteocephalus, A. {Aedimorphus) stokesi^ and Eret^ 
mopodites chrysogaster were allowed to bite infected 
rhesus monkeys. After an adequate incubation pe¬ 
riod, those insects were induced to feed on normal 
animals and were injected into other test monkeys. 
All produced fatal infections in the test animals. A. 
apicoargenteus did not transmit the vims. The nega¬ 
tive results with this mosquito, a Stegomyia, and the 
positive findings for Eretmopodites are especially re¬ 
markable. 

Continuing studies on West African species I 
ad^ed to the list of experimental vectors three more 
ste^myiac, vis., A. afrioanus, A. aimpaoni and A. 
viHatus, as well as an important domestic mosquito 
of another genus, Teaniorhynchua {Mamortioides) 
africanus.^ Anopheles gambiae, the chief malaria 
carrier of the region, fortunately proved to be in¬ 
capable of maintaining the virus of yellow fever in 
its system through the accepted incubation period. 

Severol other species with which I made tranamis- 
sion tests (unpublished) produced no reaction by 
bites, but injections of saline suspensions of the 
vicious crab-hole mosquitoes, A. (Aedimorphue) »m- 
tans and A, (A.) nigrioephahts, as well as of A. 
(Banksinella) pmctocostaUs and Cvlex fholassm, 
resulted in fatal infections, after the elapse of ade¬ 
quate incubation periods following the initial infect¬ 
ing meal. I was also able to confirm transmission of 
the virus by A. luieoeephdluB, 

In view of the findings in West Afriea Davis and 
Shannon^ recently reopened the question of tie pos- 

B A oorrection in name from the origiOid repori 
A. apicoannulaius os pointed out by Evens, Ann. !tte^ 
Jtfed. 23 : 621 , 1929 . * 

«0* B. PhiliPr An. Jour. TroPf Med., 

JO: 1,1930. 

7 N. 0, Davis and B. C. ShatmCn, 

808 , 1929 * 
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tmiflxmaaio& of ydlow fenr^ by South American 
apeoiee of XDOaqoitoos other than Aedes itegypti* 
There are no close relatives of A. aegypti in the 
western hemisphere, but these investigators have 
shown that A, {Ochlerotatus) acapularia is capable of 
produoing typical infections by biting normal mon¬ 
keys, that injections of macerated specimens of A. 
(0.) serratas may result fatally and that injections 
of A, {Taeniorhynchus) taeniorhynchus produce a 
mild infection; the bite of the two last-named mos¬ 
quitoes did not prove infective, however. Negative 
reaulU had previously been reported in experiments 
with A. {Tamiorhynchus) taeniorhynchus and A, 
HcapulartK No definite infection was obtained by 
Davis and Shanfioiti with C, quinquefaschtus, either 
by bite or injcctioh; however, three test-animnla bit¬ 
ten by tht*se mosjuitoos were reported to have re¬ 
mained “relatively immune” when given susceptibility 
tests*; 

A of twenty-five investigations with twenty- 
two /peeies of mosquito representing five genera has 
beet reported by all the investigators mentioned 
abfn. Nine of these si>ecies (including A, aegypti) 
tr^mitted yellow fever by bite; six others trans- 
xtfeed it by injection only; six did not transmit the 
^rase, and in one case {C, quinquefasciaius) the 
^It was doubtful, A table is presented below, 
Vanaarizing the present knowledge with regard to 
tl species of mosquitoes which have been induced 
I ti bite inftxited humans (first two investigations) 
d monkeys (last throe investigations), and have 


icciBS or Mosquitoes Known to Produce Yeulow 

/PEVaa IN HUMANS AND IN MONKETS, BT BITB OB 
I Injection 



Wssteim Hemisphere 

Heed, Carrol and Agramonte 2 1 . 1* 


Weatern Hemisphere 

Heed, Carrol and Agramonte 2 1 . 1* 

Karohoaz and Simond 5 0 . 51 

XMvis and Shannon .. 4 It 2t 1* 

West Africa 

Bauer ... 4 0 1 

iPmp .... 10 55 4 1 


tested in two investigations: 

> guhHTtMfasciatmr (three test animals reported 
Immune by Davis and Shannon). 

\ A^k iQ$Morh^dhu». 


subsequently been tested by bite or irgeciion. 
A* aeyypti is included only once, although it has 
given positive results in the other investigations. 

The number of tests carried out with the crab-hole 
in Nigeria, as well as the other observations 
tabulated in the third column of the foregoing table, 
indicate that in certain species of mosquitoes complete 
distribution of the virus throughout the body does not 
occur, under ordinary conditions at least. A. irriians 
has retained the virus for os long as fifty-one days, 
as proved by subsequent injection, without transfer 
in biting experiments. Transmission by such unre¬ 
lated genera as Eretmopodites and Taeniafhynchus is 
deserving of note. 

While the fight against yellow fever has heretofore 
proved efficacious in the Americas when centered 
about contrf>l of the Stegomyia mosquito alone, in¬ 
creasing information on West African conditions 
indicates a considerable complexity of factors in that 
region. It may well be that certain of the potential 
vectors mentioned above play an important role in 
the dissemination of yellow fever there. This seems 
all the more likely when one considers that infected 
persons are probably capable of infecting insect car¬ 
riers at least a day before the appearance of clinical 
symptoms. Hudson and Philips have shown that 
experimentally infected rhesus monkeys may infect 
mosquitoes one or two days before the onset of fever. 
If the infective period in humans is similar to that 
in monkeys mosquitoes would not necessarily have to 
be house-frequenting species exposed to febrile coses 
in order to pick up the virus. 

Bionomical studies have convinced me that T. a/ri- 
canus is the most likely of the potential vectors to be 
of epidemiological importance in West Africa. It 
bites humans with avidity, feeds more tlian once, is 
present in houses at all seasons in limited numbers 
and during certain’seasons in considerable numbers. 
Mr. Edwards, of the British Museum, has supplied 
the information that this species has been captured 
in the Far East and even in Australia, although its 
congener, T. uniformis, is more abundant in Egypt 
and through the Orient, as far as the Philippines and 
Solomon Islands. T. uniformis is found occasionally 
in West Africa and may also bo a vector of yellow 
fever. 

It is logical to predict that as further experiments 
are undertaken several other species of mosquitoes 
will be found capable of transferring the disease, par¬ 
ticularly Aedes metallictis and A. dendrophilus, both 
of Which are found in moderately largo numbers in 
tree-holes in Nigeria. 

CoBNBLius B, Phujp 

8 N. P. Hudsou and C. B. Philip, Jour, Mod., 50: 
588, 1929* 
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ON THE CHEMICAL ECOLOGY OF LAKE 
TANGANIKA 

CiTKNiKQTONr^ u hi$ summary of our present 
knowledge of the natural history of the Great Lakes 
of Central Africa, has emphasized the unique nature 
of Lake Tanganika. This lake is distinguished bio> 
logically on the one hand by the very large number of 
endemic species inhabitijig it, and by the absence of 
certain widely distributed organisms on the other. 
The moat noteworthy deficiency concerns the Gladoo- 
era, which are entirely lacking from its waters 
though present in the inflowing rivers.^-A similar 
condition is met with in Lake Kivu.** Cunnington, 
on the basis of analyses given by Stappers,^ suggests 
that the absence of Cladocera is due to the large 
quantity of magnesium present in the waters of the 
lake. lieforonco to the literature shows that numer¬ 
ous localities, containing considerably more magne¬ 
sium than found by Stappers, support a Cladoceran 
fauna. Recently I have had the opportunity of ex¬ 
amining a specimen (135 cc) of coastal surface water 
from Lake Tanganika which was very kindly collected 
for me by Dr. Rollin T. Chamberlin, of the University 
of Chicago. As a result of an examination of this 
sample and of certain experiments bearing on the 
problems of the lake the following data can now be 
presented. 

Hydrogen ion concentration *—The pH value of Dr. 
Chamberlin’s sample when opened was 8.7. On boil¬ 
ing, a faint precipitate of alkaline earth carbonates 
was produced at 9.1. Some decomposition of organ?. 
material may have occurred in the water while in the 
bottle^ making it less alkaline than when in the lake. 
We may conclude that the surface waters of the lake 
have a pH value between 8.7 and 9.1, and that it 
probably lies nearer the former figure than the latter. 
The water therefore is alkaline, but not excessively so, 
as are some of the smaller Central African Lakes.* 

Phosphorus content —Phosphate present in solu¬ 
tion after boiling was determined colorimetrically by 
the cerulomolybdic method; a value of 0-08 milli¬ 
grams per liter of phosphorus waa obtained. It was 
unfortunately not possible to determine “total” phos¬ 
phorus, but since the water had been kept a long time 
before the determination this value probably more 
nearly approximates to the original “total” than 
“soluble” phosphorus. It is high when compared 
with the values for “total” phosphorus (.01S-.040 

1 Cunningtoa, P. S* 8*, J920, p. 507. 

* Sara, P. Z, S., 1909, p. Bl. 

» Gurney, P. Z. fl., 1928, p. B17, 

^ Brehm, Wise. Erb, Bent. 2ontr.-Afr.-Exp, 1907, 1908, 
lii., 1912, p. 167. 

B Stappera, Bensetgnenients de 1 ’Office Colonial, Brux¬ 
elles, 1914, p, 189. 

s Jenkin, Hatute^ 124: 074, October, 1029. 


milUgrams per liter) obtained by Jnday^ Kern- 
merer fad Robinson^ for the surface waters of the 
Wisconsin Lakes but is low compared with the large 
amounts obtained in other alkaline loealities, as the 
Transvaal pans examined by Hutchinson, Piokford 
and Sehuurman* (i7. B., read .006 grms per liter 
for .006 mgms per Uter), It appears that at 
least the coastal waters of the lake do not suffer from 
a deficiency in this element. 

Bad%oactir>ity *—In view of recent work on the pro¬ 
duction of mutations by irradiation it appeared pos¬ 
sible that the very high endemicity of the fauna of the 
lake might be due to an unusual a»nount of radio¬ 
active material dissolved in the water. Gas boDed off 
from the water sample after it had been sealed for a 
month gave no indication of radioactivity wlien trans¬ 
ferred to an emanation electroscope^ 

Toleration of magnesium salts by Cladocsra^ —Sev¬ 
eral species of Cladocera have been j^aised in ciiUturcis 
containing more magnesium than is indicat^ for 
Lake Tanganika by Stappers’ analyses without ill 
effects. Moreover both Daphnia magna StrauB\and 
D. longispina 0. F. M. have been cultured in elu¬ 
tions made up to contain all the salts of the lake Ind 
maintained at a pH of 8.5-8.9. It would appear 
therefore that other than chemical factors are W 
sponsible for the absence of this group from Lae 
Tanganika. 

I am greatly indebted to Dr. R, T. Chamberlintcjr 
collecting and bringing back the water sample, ) p 
4o Dr. Douglas Johnston, of Columbia Univeurl 
for asking him to do so. I also wish to thank Dr 1 
F. Kovarik for lending an electroscope, and the U 
gian Colonial Office for a transcript of Stapp ^ 
analyses, which are apparently not available in : 
country. 

G. Evelyn Hctohinsoi" 
Obboen ZooiiOOTCAL Laboeatobt, 

Yalb Univeesity 


BOOKS RECEIVED 

Baue, Ebwin. BinfUhrung in die TererbungsJehre* 

11. vBlUg neubearbeitete Aufloge. Pp. vii4-478. 3 
figures. 22 tables. 7 colored plates. Yerlag ^ 
GobrUder Borntraeger, Berlin. 21,50 M. 

Buokinoham, John. Hatter and PadiaUon with Part 
ular Jteferenee to the Detection and Usee of the Infi 
Bed Bays* Pp. xU + 144. 15 figures. Oxford Unlvt 
sity Press. $3.00. I 

Gomstock, Joun H., Anna B. Oom0took and Gw 
W. Hxxeiok. Manual for the Study of IneeeU* 
vised, nineteenth edition. Pp. xlii + 40L BBS figv 
8 plates. Gomstock Publish!^ Omnpany, $4.00. 
EiPFsa, Paul. Animals Inking at xiu* Fp, 163. ^ / 
photographs. Viking Press. $8^00, 1 

HlfiSS, Nathakibl D. Twins: Seredity and BfilHN 
meni* Pp. 159. lUuntrated. 3 tables* Saryard Vl 
vensity Press. $2,00. - 1 


7 Tr. Wise. Aead^i 
«128: 832, June, 1929. 





Toli. XfXXl 


Friday, Junb 20,1980 


No. 1861 


^r 00 rM$ of Medicins during the Past Tmnty-five 
Ftforf he Es^mplijled hy iho Harvey Society Lee- 


ivfree: Btt, Btrin^e Oole .. 617 

The Harvey Society ; pBOEESfiOB Gbaba.m; Lusk .. 627 

Beientiflc Pventa: 


National Monuments in Arizona; The Dudley 
Herharium; National Beseareh Fellowships in the 
Biological Seienees; The Annual Meeting of the 


Boyal Society of Canada; British Honors . 628 

8cienf{/tc Notes and News .. .. 631 

Discussion: 


The International Catalogue of Scientific Litera- 
tuire Again: PaorEBSOB Ebnebt Oushiko Bich- 
ABDSON. What is Controlf Pbomdssob C. L. Met- 
CAXJtt Bb. Batmckd L. Tatiku. The Second 
Capture of the Whale Sharh, Jthineodon typua^ 
Near Savona Harbor: Dr. £. W. Guooeb and Db. 


W. H. HorFMAKN ..... 635 

Quotations: 

Bemarhs on the History of Cosmic Badiation . 640 

Scientific Apparatus and Laboratory Methods: 

An Apparatus for Handling Paraffin Bibhons: 
Thomas J. Habbold .641 


Special Articles: « 

The Metabolism of the Local Easciiatory Process 
and of the Propagated Disturbance w Nervous 
Tissues: Pbofessob Hans Winterstejn. The Oc¬ 
currence of a Pellagroua-likc Syndrome in Chicks: 
Ds. L. C. Nobbis and A. T. Bznobose. The Ef¬ 
fects of X-radiation on Cotton: J. W. McKay 


and PBorEBSOE T. H, Goodsfeed ... 641 

Science News ....-... x 


SCIENCE: A Weekly Journal devoted to the Advance¬ 
ment of Science, odited by J. McKsen Cattbll and pub¬ 
lished every Friday by 

THE SCIENCE PRESS 

New York City: Grand Central Terminal 
Lancaster, Pa. Garrison, N. Y. 

Annual Subscription, $6.00 Single Copies, 15 Ots. 

SCIENCE is the offlcisl organ of the American Associa¬ 
tion for the Advancoment of Science. Information regard¬ 
ing membership in the Association may be secured from 
the oflice of the permanent secretary, in the Smithsonian 
ZnstUuUoD Building, Washington, D. C. 


PROGRESS OF MEDICINE DURING THE PAST 
TWENTY-FIVE YEARS AS EXEMPLIFIED 
BY THE HARVEY SOCIETY 
LECTURES' 

By RUFUS COLS, MJD. 


THE HOSPITAL OF THE BOOKEFKLLEB 

The oonstitution of this society states its object 
to Ira the diffusion of knowledge of the medical soi- 
enoeSi or, more specifically, ^'the diffusion of scientific 
knowledge in selected chapters in anatomy, physiol- 
pathology, bacteriology, pharmacology and 
fbi^oiogieal and pathological chemistry.” This 
gi^teinfint itn|>lie8 that these soienoes form the foun- 
oh which the supexstraoture of medicine is 
Thai xnedieme itself is omitted from this cata- 
. of sciences shggestB that medicine is something 

^ as an indepmident branch of human 

does not codst, or, if so, that its content 
^ puiroit are not of a character 

: I^V AdirSSi glm St the celshratkm of the twenty-fifth 
0f the fmihdiijf of the Hamy Soeie^, at 
^ ; ^ Turk Oltyi May 15,1830, 
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to justify its inclusion in this family of scioncea. 
lime would not permit me, even if it were profitable, 
to discuss the justification for this attitude, but 1 may 
point out the great and important change that has 
taken place in the past twenty-five years toward this 
point of view. The independent position which this 
discipline now occupies in certain universities, its 
elevation to a rank equivalent to that of the other 
sciences mentioned and its disinterested pursuit by 
Wen whose chief object is its advancement indicate 
one of the most striking changes which has ooeurrod 
in medicine, and to-day, if the constitution of this 
society were to be written, its object would pfrobably 
be stated to be the diffusion of sdentific knowledge 
in medicine and related acienoca. 
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For this reason, as a humble disciple in this new 
soienoe, yet one of the oldest, I feel gratided in being 
asked to discuss briefly the changes that have taken 
place in it during the past quarter century. Possibly 
the simplest way to approach this task would be 
to analyze carefully the entire series of lectures, 
pick out the new facts, or apparent new facts, pre¬ 
sented by each one of the speakers, carefully cata¬ 
logue and index and group them, possibly give them 
a statistical treatment, and then present to you my 
results, and conclude with an apotheosis of modern 
science, particularly of those sciences in which we 
are interested, not forgetting to point out the great 
and bonefleent practical results that have been at¬ 
tained. I have preferred, however, to consider this 
subject in a somewhat different manner, and if I some¬ 
times seem to strike a critical note I trust you will 
remember that I have endeavored to consider my 
subject in u purely objective and disinterested man¬ 
ner, as befits this society. 

The historian of an epoch is usually granted a 
retrospection of a sufficiently distant past that he 
can discriminate between the momentous events of 
the period and the less significant details which are 
apt to be magnified in the eyes of contemporaries. 
For one who has lived in the midst of events to 
attempt, at the end of so short a period as twenty- 
five years, critically to survey that period is a hazard¬ 
ous undertaking. Moreover, no period in history can 
be satisfactorily isolated from that which precedes 
and follows. 

That changes in concepts are constantly occurring, 
new facts being brought to light, in medicine, as 
elsewhere, is obvious to all. What we are consider¬ 
ing, however, is not change but progress. With the 
exception of a few philosophers, people of to-day 
believe in 2 )rogres 8 . It is almost axiomatic. But 
man did not always accept that assumption. The 
Greeks kept looking to the past as the halcyon days 
and longed for their return. It was only at the end 
of the eighteenth century, when the multiplication 
of discoveruis in natural science enormously amplified 
knowledge of the environment, that the idea of prog¬ 
ress was clearly formulated and became generally 
accepted, and that man became so hopeful of the 
future. 

To-day we have to oak ourselves not whether medi¬ 
cine has progressed but at what rate progress has 
occurred. The scientist would have great difficulty 
in finding a formula by which to solve this problem. 
The only method that suggests itself is that of com¬ 
parison. Let us, therefore, take a sample period 
from times past, and for a few minutes consider an 
imaginary course of Harvey Society Lectures given 
a hundred years ago, from 1805 to 1830. Who might 


have been our leoturors and of wbat progress could 
they have told usf 

This era is not considered by historians an out¬ 
standing one as regards medical progress, but we are 
prepared for some advances, since in other realms of 
human interest men’s minds showed no signs of 
sterility. Keats and Shelley were making their great 
additions to English poetry j Beethoven during this 
period composed all but two of hi a symphonies, and 
Goethe wrote “Faust,” besides making contributions 
to comparative anate>my and metamorphosis of 
plants of no mean importance. Eapid changes were 
also taking place in men’s habits of life. The steam 
locomotive was being developed, gas was becoming a 
common illuminant in the houses and streets, thus 
making ti'ansportation more rapid and lengthening 
men’s hours of activity. 

In our hypothetical course wc should not have had 
many lecturers dealing with infectious diseases, but 
we should have had Edward Jenner. The subject of 
bis lecture would, of course, have been vaccination, 
but he could also have told us something about the 
reactions (now called allergic) which he had observed 
in vaccinated persons who had previously had small¬ 
pox. Daniel Drake would have been invited to speak 
on epidemiology, although his classic book on “Dis¬ 
eases of the Interior Valley of North America” was 
not published until somewhat later. Possibly he 
would rather have spoken on medical education, since 
his papers on this subject have been called “the most 
important contributions ever made to this subject in 
this country.” We should also have asked Elisha 
North to come down from New London and talk 
about cerebrospinal meningitis, as his book giving 
the first description of this serious disease was pub¬ 
lished in 1811. There were other American physi¬ 
cians and scientists (most of the scientists of those 
days were physicians) who might have been invited, 
but then, as now, we should have endeavored to 
obtain as much foreign talent as possible. Auon- 
brugger was getting too old to make the long journey, 
but after the publication of Corvisart’s book in 1818 
we should certainly have invited him to come over 
and discuss the new method of percussion. An invi¬ 
tation would also have been sent to Piorry to address 
as on mediate percussion and to show his pleximeter, 
Laenneo would, of course, have given ua a lecture, 
and not only demonstrated his stethoscope, but told 
os about a half dozen chest diseases wo had never 
heard of. Louis would have been one of our beat 
lecturers, for he could have presented abstracts from 
his masterly book on phthisis or from that on typhoid 
fever. But, more important, he could have told ns 
much about the new so-called numerical mOthod for 
studying disease. His method, however, ym not vei? 



8CIEKCE 


619 



eomplioAted, th6 eesential features of it consisted in 
making caxeful observations and keeping records. 
He would not have presented very complicated 
mathematical formulas. Moreover, it would have 
been interesting to have had a full-time teacher of 
medicine. He was one of the first. There would 
have been a very distinguished group of clinicians 
among the lecturers; Bretonneau would have lectured 
on diphtheria; John Cbeyue would have talked to 
us about a peculiar type of respiration; Robert 
Adams, about heart block, although he did not give 
it that name; Thomas Hodgkins, about a new disease 
of the glands, and of course Sir Dominic (!^orrigan, 
who would have given a lecture on the pulse. One 
of the best lecturers would have been Richard Bright, 
who in 1827 published bis description of nephritis. 
Several years earlier we might have had a lecture by 
William Charles Wells, a native of Charleston, who, 
in 1811, pointed out the relationship between dropsy 
and albuminous urine and thus prepared the way lor 
Bright. We should thus have presented to our !New 
York audience the two men who have made the most 
important observations concerning nephritis from 
that day to this. A Gennan clinician whom we 
should have attempted to obtain as lecturer was 
Schonlein, for he would have addressed us concerning 
the importance of examinations of the blood and 
urine, especially chemical examinations, as he was an 
ardent advocate of this kind of clinical study. 

But besides physicians we should then, as now, have 
invited anatomists and physiologists, chemists and 
physicists. Among the anatomists, we should have 
invited Lamarck and Cuvier, and also the German 
comparative anatomist Johann Friederieh Meckel, 
who, as you know, was also a pathologist. 

Unfortunately, John Hunter had died ten years 
before our course began, and Claude Bernard was 
not born until 1813, but we should have had Magen- 
die, who would probably have spoken of his experi¬ 
ments concerning digestion. He might also have 
described his observations regarding sensituation to 
6gg white. Johannes Miiller was a little young, but 
he might have come over at the very end of the 
oourse and lectured on “Law of Specific Nerve- 
energies.^' We should earlier have had a lecture by 
Sir Charles Bell on the differentiation of sensory and 
motor nerves, but MiiUer would have elaborated and 
developed this theme. Our own William Beaumont 
would certainly have been invited to apeak on the 
physiology of gastric digestion, and I imagine he 
would have been so pleased by the invitation that he 
would have brought Alexis St, Martin with him for 
dbmonstration* 

^There would have been some chemists, too, of first- 
rikta standing. At the very end of our course we 


should have invited Liebig, even though he were still 
quite young. He discovered hippuric acid in 1829, 
and the year before his associate, Wohler, had suc¬ 
ceeded in synthesizing urea, so we should have made 
a great effort to get one or both of them, Humphry 
Davy, or Sir Humphry if he had not come before 
1812, would have been one of our most popular lec¬ 
turers. Ho would have brought his apparatus and 
performed experiments before us as he did at the 
Royal Institution. He would probably have demon¬ 
strated the anesthetic effects of nitrous oxide on some 
member of the audience. 

We might have had one or two physicists also, 
although at that time their work did not seem to 
have any direct relation to medicine. However, 
Thomas Young was a doctor and he might have lec¬ 
tured on the differences between the physical and 
physiological properties of light, or oven on the cir¬ 
culation. At the dinner before the lecture he might 
have told us something about his deciphering the 
Rosetta stone. 

It is true that some of the men I have mentioned 
might have been overlooked when sending out the 
invitations to lecture before the Harvey Society. 
Certain of them were ignored by their associates; 
others were openly opposed. Borne who were most 
loudly acclaimed in their day ore now ranked much 
lower. 

I have described this hypothetical course of Harvey 
Society Lectures in the years 1805 to 1830 in order 
to recall to your minds the state of medicine one 
hundred years ago, and to indicate the kind of men 
who were making contributions to medicine during 
these years. It is evident that the chief advances 
being made were in somewhat different directions 
than those in which the advances during our own era 
have occurred. There was great activity in clinical 
description and in the differentiation of diseases. 
The center of medical advance was undoubtedly in 
France, where new methods of clinical investigation, 
which even to-day are of first importance, were being 
devised. Physiological discoveries of great signifi¬ 
cance in pathology, especially as concerns diseases 
of the nervous system and of the digestive tract, we^e 
being made. Finally, advances wore being made in 
chemistry and physics which were of material aid in 
increasing knowledge about disease. It is evident, 
however, that comparatively little of this advance 
originated in America. In our hypothetical course 
of lectures most of the talent would have had to be 
imported. 

As has always been the case in science, the disoov- 
cries of the period are associated with the names of 
individuals, and as time has passed these men hare 
recriyed an ever-inereasing glorification. Neverthe- 





ihey must liave had great; intelletiftual aad 
poBseased high powers ol! imagittation. This is evi¬ 
dent Bot only from the methods they employed in 
solving their problems but from the actual height of 
the steps which were moonted. Starting with little 
knowledge, they scaled great heights with oompara- 
live snddemiess. 

During the seventy-five years which elapsed be¬ 
tween our hypothetical course of lectures and the 
opening of our present course in 1905 important 
advances were made. During this period occurred 
the development of experimental physiology, and 
later the extraordinary growth in pathological anat¬ 
omy, especially that which resulted from the formu¬ 
lation of the cell theory. Then came the important 
discoveries regarding infection and immunity, which 
increased knowledge conocming disease as had never 
occurred before. The advance in medicine in the last 
third of the nineteenth century will undoubtedly 
always be considered to be related to infectious 
diseases. 

In the middle of the century physiology had turned 
its back on vitalism and maintained the possibility 
of a physicochemical explanation of all life phe¬ 
nomena, going even so, far as to maintain that in the 
'^ultimate analysis biology is only a branch of physios 
and chemistry.” 

The great increase in knowledge of the structure 
of the proteins which took place around the turn of 
the century led to high hopes that an understanding 
of these substances would go far in revealing oven 
the nature of life itself. Advances in chemistry were 
not confined to structural chemistry, however, but a 
new science developed which had for its parents both 
physics and chemistry, and had for its content the 
dynamics of chemical reactions. Shortly before the 
opening of our gtb, the possibility of direct measure¬ 
ments of energy exdiange in man was made possible 
by the construction of chambers in which men, even 
sick men, could be studied with the greatest attention 
to detail 

At the beginning of the era we are considering, 
therefore, rapid progress in the knowledge of infec¬ 
tious disease was occurring. Progress in organic 
chemistry was at a high level, and probably this field 
seemed to offer the greatest hopes for fundamental 
advances in biology and medicine. There was devel¬ 
oping a tendency to lay mphasis upon the impor¬ 
tance of studying biology from the dynamic stand¬ 
point, “regarding an animal as something that 
happens,” 

Germany was at the height of her activity and a 
greatly incresaed momentam was observable in ^ 
tmntry in the study of the ymderlying feat^^ 
phenomena of disease. 


Thus was ibe eiiMiFe ai^ for the eouns of 
designed to promulgate the neir knowte^e eonOttrfi^ 
ing disease as fast as it should be dieolbeed* It mjfa 
a happy and fortunate inspiration whi^ in 
led Dr. I^usk, Dr. Meltser and a group of theit 
associates to found this society, at a period when 
interest in scientifio medicine was beginning to glow 
more bright, not only in New York but tfarqugbotit 
this country. 

The Harvey Society Lectures do not deal with any 
single phase of human biological phenomena. They 
represent a sort of symposium in which workers from 
various fields of science report their results. In 
choosing the lecturers, however, the attempt is made 
to bring together men who have some interest in the 
problems of human disease, though it is realised that 
at times this interest may be very remote. In dis¬ 
cussing the advances in medicine which the leoturea 
disclose, therefore, one must carefully delimit the field 
and not include all the results preeented. Por ex¬ 
ample, it might be very advantageous for physiolo¬ 
gists to have a course of lectures in which ^jphysicists, 
chemists, psychologists, geneticists, anatomists, bac¬ 
teriologists, even mechanical engineers were asked to 
speak. They might all contribute new knowledge 
which would be very important for physiologists to 
know about, and new facts which might have a very 
dose bearing on physiological problems. Yet one 
could not assume that all the discoveries in these 
farious fields represented new contributions to physi¬ 
ology. In the past there has been a tendmn^ to 
OsBume that all contributions to physiologieal knowl¬ 
edge or that all advances in biological chemistry 
represent advances in medicine. Indeed, U has even 
sometimes been intimated by the votaries of these and 
certain related sciences that the advances in tlmse 
seienees form the only eontributions to meffiei^e that 
are of real importanoe. In my opinion, both physi¬ 
ology and medicine have suifered from this eomeept. 

As has been pointed out, “the various brandies of 
science are not limited by tibe training and antecedent 
interests of the persons who cultivate them, but Are 
defined by their subject-matter.” Medirine baa for 
its subject-matter disease in its various aspects, and 
disease involves modification of function, but it also 
involves modification of structure, whether tiiii he 
conceived of only in its more snpeffioial oOpeehi, 
morphology, or its more intricate natii^ diem^l ^ 
phyrieoL But not all mo^eations of 
structure constitute diseaoe, at least in a 
sense. Although any dMtmbance 
protobly oeeompanied hy 
entire 'Organism,.' medh^c^k, 
partjioid^ mmSfy 
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imbeUevable exUait, This has oertaiuly 
bean an ontstanding feature of the present quarter 


1m^ 1m its ikJd lAenomena i^hioh oeeur in 
net hypciQietieal pmibilities* The student 


of ^ ^haeiMie is iaterestsd not only in describing and 
understandiiig these disturbances, but in detemuning 
the factors, iatrinsie or extrmsic, on whush they 
depend. And, just as in the other sciences, even 
physics, its disetplas sxe interested in obtaining ao> 
curate knowledge in order that predictions may be 
made^ and even that the natural course of events 
may be modified. 

The student of disease is interested in all physio¬ 
logical problems for the light that may be thrown on 
disease processes. The student of physiology is inter¬ 
ested in certain problems of disease for the light that 
may be shed on physiological problems. But he is 
not interested in all problems of disease, except as 
matters of general interest He is not primarily 
interested in etiology or causation, so far as Uicy 
relate to external agents, or to environment; he is 
not keenly interested in the voluntary modification 
of disease processes, or therapy; he is not deeply 
intereate^^in the psychologioal aspects of disease. Ho 
is not necessarily interested in disease at all. The 
interests of the student of physiology and those of 
the student of medicine overlap, but they are not 
identical, nor are the contents of these two sciences 
identicaL Virchow was wise enough to see that 
^^each department of medicine must have its own 
field and must be investigated by itself.’* As he said, 
'Pathology can not be constructed by physiologists, 
therapeutics not by pathological anatomists, medicine 
not by rationalists,” nor, may be added, by chemists, 
physicists or mathematicians. 

If our attention is confined to the results presented 
before the Harvey Bociety it will be necessary to 
omit from consideration certain special fields relating 
to medicine which have barely been touched upon 
in thete lectures. This is especially true as regards 
psydkiatry and the pathology of the nervous system. 
Suidi important developments as conditioned refiexes, 
the etu^ of behavior, the newer modes of thought 
eonemning psychoanalysis and psychotherapy have 
been considered very briefly if at all. So too in 
fibeee leetntes comparatively Utile attention has been 
the gmt advances which have been made in 
emViifyi imt only as regards the technique of operat- 
^ lunl mw asepsis, but also as concerns 

the in methods of diagnosis and treat- 

conditions, advances which 
on mectit dmooveries in physiology, 
also have to tmiit from consideration eer- 
W as the organisation of 

i^eneies, azid of the medi- 
of new knowl- 

^ be nmde napidty and to a 


century. 

Medical education has undergone an extraordinary 
astemdon, and a very striking modifloation in method, 
GBpeeially as concerns organization and teaching, has 
ocearred in the medical clinics during this period. 
Whatever the eftect these changes may have had 
on the education of students, and thus on practice, 
they have resulted in a tremendous increase in the 
opportunities for the investigation of disease. These 
opportunities consist not only in better material 
equipment in the way of laboratories, but also in pro¬ 
tection of the followers of the science of medicine 
from the burdens of private practice. 

These are all matters which hare been very lightly 
touched upon in the Harvey Society Lectures, but 
they cftn not be neglected when thinking of the his¬ 
tory of medicine dniing these twenty-five years, os 
it will be written by our followers. 

To point out certain specific outstanding contribu¬ 
tions to medicine is not difficult. Knowledge oon- 
ceming several important diseases has been enor¬ 
mously increased. 

One of these diaeasee is syphilis. At the time the 
course of lectures began the nature of the inciting 
infectious agent was unknown and diagnosis depended 
entirely on superficial clinical features. The rela¬ 
tionship of tabes and general paralysis to this infec¬ 
tion, though strongly suspected, was uncertain. Its 
treatment was fundamentally that of a hundred years 
before. During the period, the inciting agent has 
been isolated, even cultivated, and in most instances 
may bo demonstrated in the lesions; a reliable, aoou- 
ratev purely objective, quantitative method of diag¬ 
nosis has been devised; the specific nature of tabes, 
general paralysis and of many other manifestations 
of the infection, such as aortitis, has been established, 
and finally a greatly imprerved method of treatment 
has been devised. Moreover, the disease has been 
produced experimentally in animals, and very much 
knowledge concerning the mode of infection and the 
reactivity of the host, as exhibited by hypersensitive¬ 
ness and immunity, has been obtained. Hardly in 
the whole history of medicine has such a striking 
increase in knowledge concerning any important 
disease occurred within so short a period as twenty- 
five years. 

Also a great increase in knowledge has occurred 
concerning certain forma of heart disease. Shortly 
before the beginning of our course of lectures ana- 
tosucid studies had demonstrated the presence in the 
bOart of special fibers having the particular function 
of oc^dueting the impulses giving rise to oontraiiation. 
IRirough the intensive study of anhytbmia in pa* 
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tientB, at first by very simple instramentB, even by 
direct observation and palpation of the arterial and 
venous pnlse, and later with the aid of a galvanometer 
especially suited to the study of these problems, it 
has been possible accurately to localir^o the specific 
lesions upon which the various typos of arrhythmia 
depend. Knowledge has also been gained concerning 
the efiects of certain drugs in modifying rhythm, and 
os a result it has been possible to employ these drugs 
with greatly increased accuracy and efficiency. 

At the beginning of the era knowledge concerning 
diabetes was fragmentary. Much was guessed but 
little was known. During the past twenty-five years 
many facts concerning the metabolism of sugar in 
health and in disease have been disclosed, the under¬ 
lying factors in the production of coma have been 
determined, the disease has been accurately repro¬ 
duced in animals, tlio demonstration has been made 
that a substance secreted by the pancreas greatly 
infiuences sugar metabolism and that the disease is 
associated with the lack of this substance and, finally, 
a practical method of supplying this substance, when 
lacking, has been devised, so that the symptoms of 
the disease may be made to disappear. 

The more recent contributions to knowledge con¬ 
cerning pernicious anemia are also significant. This 
most serious malady has remained one of the mys¬ 
teries of medicine ever since its description by Addi¬ 
son in 1849. Now, by a series of experimental 
studies, not only lias a practical therapeutic measure 
been found, but it seems not unlikely that much 
progress has been made toward understanding its 
essential nature. The culminating discovery that in 
this disease the production of now red blood cells 
may be stimulated by the intravenous injection of a 
few drops of a solution of a substance normally 
present in liver, and to a less extent in other tissues, 
signalizes a notable triumph for the experimental 
method. 

The discovery that in rickets the phosphorus as 
well as the calcium metabolism is disturbed, the 
demonstration of the therapeutic value of sunlight in 
this disease and especially the demonstration of the 
remarkable feet that anti-rachitic properties may be 
conferred upon particular fatty substances by expos¬ 
ing them to ultra-violet light rays of definite wave¬ 
lengths, and that the specific reaction which is thus 
induced consists in a polymerization of ergosterol, 
seem to me to be of extraordinary theoretioal interest 
as well as of practical value. 

These are a few of the diseases concerning which 
striking and significant new knowledge has been 
obtained. They have been Bpeciflcally mentioned 
because in these instances, as a result of new knowl¬ 
edge, improved methods of treatment have been 


developed. In many other instances, however, 
although no practical results have so fi^ been 
obtained, much has been learned about particular 
pathological phenomena. 

In all these cases various sciences have contrib¬ 
uted to the advances, although it is impossible to 
evaluate the relative importance of the rfile which 
each of them has played. While in most instances 
the discoveries did not depend upon the most recent 
advances in physics and chemistry, it is certain that 
they could not have been made in the absence of the 
organized systematized knowledge which comprises 
natural science. Nor could they have been made 
without the growth in anatomical and physiological 
knowledge which has occurred during the post three 
hundred years. The facts of importance to medicine, 
however, did not emerge spontaneously from the 
accumulated knowledge of the past. In most in¬ 
stances the discoveries W'orc made because some one 
was interested in the problems of the particular dis¬ 
ease, and because some one thought of a new way of 
solving these problems, using of course for this pur¬ 
pose any of the accumulated knowledge, or any 
technique of any science, that was suitable for his 
purpose. This is not only the prerogative and cus¬ 
tom of the followers of the seieuee of medicine but 
it is the method employed in every other science, 
including that of physics. 

In certain of the instances which I have mentioned, 
the discoveries were not the outcome of entirely new 
inodes of thought or procedure. The emergence of 
these discoveries can be traced to specific preceding 
discoveries which supplied the example or pattern to 
be followed. For example, in several instances the 
discoveries have to do with so-called internal secre¬ 
tions of the ductless glands, or with a deficiency of 
these secretions* In the middle of the last century 
clinicians observed that, in individuals who exhibited 
special groups of symptoms, pathological lesions were 
present in certain glands. This was a discovery of 
great significance which physiology owes to medioine. 
It was found that in certain instances removal of 
these glands from animals was followed by symptoms 
similar to those seen in patients in whom the same 
glands were affected. Gradually evidence accumu¬ 
lated which indicated that in some oases the function 
of the diseased glands could be replaced, at least in 
part, by feeding the fresh glands of normal animals, 
by grafting, or better, by injecting extracts of these 
glands. The conception, however, that these gUinds 
secrete chemical substances, or ^^mesBehgers,’^ by 
means of which ^^correlation of the funetiong of the 
organism are brought about through the Moodl, Side 
by side with that which is the function of the nervous 
system” is a physiological principle well CBtsiblisik«d 
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only in the prevent era» and one which is probably of 
great significance both to physiology and to medicine, 
and may poseibly prove to be the most important 
contribution made to medicine in the present era. 
The fact that at least two of these ‘^messengers/’ or 
hormones, have been isolated, and their chemical con¬ 
stitution estabUshed by American workers, exemplifies 
in a striking manner the interdependence and help¬ 
fulness of the various sciences, and also indicates the 
important position which American investigators have 
come to occupy. 

Another example of chemical coordination through 
the blood was given by the discovery that the reapira- 
tioti is regulated by the carbon dioxide tension of the 
arterial blood, or more properly, by the H^ion con¬ 
centration of the arterial blood, acting on the respira¬ 
tory center. The physiologic importance of the 
maintenance of the neutrality of the blood which was 
thus emphasized has led to very extensive and aeeu- 
rato investigations of the mechanisms involved in 
maintaining the “constancy of the internal environ¬ 
ment/’ a happy phrase coined long ago by Claude 
Bernard. This work is undoubtedly of much impor¬ 
tance, especially for physiology but also for medicine. 
But I should again like to emphasize that not all 
disturbances in equilibrium constitute disease. It is 
only when these disturbances exceed the limits of the 
factors of safety, as described by Dr. Meltzer, that 
disease may be said to occur. 

Another field of physiology in which great activity 
has taken place during the present era is that of total 
metabolism or energy exchange in the body, and this 
is reflected in the considerable number of lectures 
dealing with this topic. It is to the great credit of 
American workers that much knowledge has been 
gained concerning metabolism under pathological 
conditions. 

Also in the field of nutrition, the discovery has 
been made that not all proteins are capable of sup¬ 
porting life, but that proteins containing certain 
speoiflo amino acids are essential. The great advance 
in the field of nutrition, however, was made by the 
demonstration that animals can not live and thrive 
on a diet composed solely of pure protein, fat and 
carbohydrates combined with inorganic salts and 
water. Certain other “accessory food factors” were 
shown to be necessary. When these are lacking, dis¬ 
ease supervenes, and this fact has been of value in 
explaining certain diseases, now called deficiency 
diseases, such as beriberi, rickets and probably pel¬ 
lagra. Certain analogies have been pointed out 
between the vitamms and the hormones, indeed the 
foriner have been called exogmious hormones. The 
of the vitamins and the nature of their 
aottoii, however, still remain to be studied thoroughly. 


Another advance in physiology which is of great 
signifieanoe for medicine consists in the demonstra¬ 
tion of the role which so-called oxygen carriers play 
in oxidations within tlie body, and the demonstration 
of reactive, ferment-like substances which stimulate 
oxidation. 

In the study of infectious agents and the reactions 
of the body to parasitic invasion, progress has also 
been made in many directions. Many of the results 
obtained, however, have undoubtedly consisted in the 
application and extension of discoveries which were 
made during the latter decades of the last century. 
The important relation of the so-called filterable 
viruses to human diseases has been demonstrated, and 
the evidence suggests that this importance is even 
much greater than is now obvious. The conception 
of “haptens” and the investigation of the chemical 
structure of the bacteria, especially in relation to 
their antigenic properties, the introduction of specific 
local therapy are all directions of activity which 
afford promise of wide application. Whether, how¬ 
ever, advances in the field of infectious diseases have 
taken place at the same rate as in the preceding era 
seems doubtful. 

Time will not permit me to speak of the specific 
contributions of organic chemistry to medicine diuring 
this era. Much attention has been given to the con¬ 
stitution of the chemical substances isolated from the 
tissues and secretions; many more than 200,000 
organic substances (mostly synthetic) have now been 
analyzed and investigated, and much study has also 
been given to the intermediate stages through which 
organic compounds pass in their transformation 
within the animal body. A particular development 
in this field, namely chemotherapy, has possibly not 
entirely fulfilled the expectations that were aroused 
by its great success in supplying a remedy in the 
treatment of syphilis. Nevertheless, the introduction 
of this essentially new mode of thought and procedure 
is of great significance, and it occurred in our era. 

Not only have the new developments in physios, 
especially in the field of light and of electricity, 
received wide application in the study of biological 
phenomena, but a new branch of physics, biophysics, 
has developed. The use of X-rays in diagnosis has 
been greatly extended. More recently the study of 
the physiological effects of X-rays and of light of 
various wave-lengths is being made. 

It is obvious that I have been able merely to 
mention a few of the topics discussed in the Har¬ 
vey Society lectures. The professional activities of 
the 220 lecturers indicate to some extent the fi.elds 
covered. It is rather surprising to find that the 
largest group of lecturers consisted of clinicians, 
of whom there were fifty-two; the next loi^ei^ 





group was ocuapoged of pb 3 r»io!og![ata; the other 
groups^ arranged in order aooording to sise, eon- 
elated of biochemists^ baoteriologiBis and parasitolo- 
gistSy pathologists, biologists and genetidsts, anato* 
mists and pharmacologists. The list of lecturers has 
induded many of the most distinguished students 
of medicine; about one fourth of them 'vrere from 
foreign countries. 

As one goes over the twenty-four volumes contain¬ 
ing the Harvey Society Lectures (the omission of 
one volume represents one of the losses of war) he 
can not help experiencing a sense of mystery, almost 
of awe. Here, beside the wealth which is very evi¬ 
dent, there also undoubtedly lie hidden masses of 
gold, which in many cases are unsuspected, even by 
the donors. In future years some one will discover 
and make use of them and reveal riches to us of 
which we can not dream. On the other hand, these 
volumes probably conceal deep tragedies. Instead of 
leaving to their scienti^ descendants what they 
believe to be fabulous treasures, some investigators 
have probably left only ashes to be scattered and lost. 

That the number of workers in the science of 
medicine has tremendously increased during this 
period and that there is no lack of activity are shown 
by the wide expansion of the medical literature. In 
his presidential address before the Thirteenth Inter¬ 
national Physiological Congress, Professor Krogb 
stated that in the first year of the century titles were 
given in the Zentralhlatt fur Phyaiologie of 3,800 
papers; in 1926 there were 18,000. Moreover, that, 
while in 1901 there were only one hundred papers, or 
24 per cent, of the total, published in America or by 
American authors, in 1926 there were 3,500 papers, 
or nearly 20 per cent, from this source. What has 
occurred in physiology has taken place also in medi¬ 
cine. Professor Krcjgh also had the temerity to state 
that in his opinion “too many experiments and obser¬ 
vations are being made and published and too little 
thought bestowed upon them.” 

During the past twenty-five years there has been a 
gradual change in the kind of investigation employed 
in the study of disease and in the methods used. Xt 
is only a comparatively few years since Eokitansky 
expressed the conviction ^^that pathologic anatomy 
must be the foundation not only of medical knowledge 
but also of medical treatment, yes, that it contains 
everything that there is in medicine of positive 
knowledge and of foundations for such knowledge.” 
It is evident, however, that during the present cen¬ 
tury interest in the so-called dfscriptive sciences, such 
as anatomy, morphological pathology and possibly 
organic chemistry, has wane^. Inde^ most of 
aimtonusts who have leetun^ before the Harvey 
Society have not diseuss^ s^^re at alL Wilb 


the anatomical tmd pathokfi^ eiiicper^^ 
replacing observation. At &e begiiming of tibs 
tory high hopes were entertained for the 
were to follow the chemical analysis of the 09)$ of 
the body. One of the lecturers has stated that 
action of the cell depends essentially on the nature 
and quantity of the various substances of which it is 
made.” The same complaint, however, that had been 
raised against pathological anatomy, namely, that it 
is ooncemed only with dead material, began to be 
raised against organic chemistry. Even the chemists 
themselves suggest this. One of the most distin¬ 
guished said in a Harvey Society Lecture, “these 
descriptive studies [meaning structural chemistry] we 
may regard as a sort of chemical anatomy of the 
human body.” The biochemists are also becoming 
fixperimontalists, employing the methods of chemistry 
only more or less incidently. 

Careful observation and description are no longer 
fashionable. Even the word “description” causes a 
certain shrinking, or a shrugging of the shoulders, 
depending upon who utters it. At the very begin¬ 
ning of the century there occurred a marked tendency 
to return to the methods of experimental physiology, 
the kind of activity developed by Magendie and 
Claude Bernard. But reflections are now being coat 
even on this kind of investigation. It has been main- 
tained that the entrance of bacteriology on the Stage, 
in the last quarter of the nineteenth century, for a 
displaced physiological experimentation. One 
writer said a few years ago, “With Pasteur and bis 
successors the will was more important than the 
reflective intellect, and this interlude [the bacteriologi¬ 
cal] had the effect of narrowing the outlook and 
rendering medicine less rational.” And ag^, “In 
default of the physicoohemieal foundations, during a, 
period when bacteriology was the dominant iufluenoe 
in medical science, and next to it, perhaps, the highly 
specialized science of organic chemistty, when tibte 
prevailing activity was somewhat unintdlectaal, 
physiology continued along the old paths.” 

To my mind this attitude toward bacteriology secatii 
narrow and unjustifiable. However this ma^ bSr 
there is little doubt that daring the pres^ esntuxjr 
the influences which we have previously noted, eepe- 
eially the attempts to obtain a phyeieocbemical spt^; 
planation of life itaelf, and the promnlgatiob dl Ibe 
idea that “physiology is but a 
the physios of the coBqids and the ^cmistiy 
protei^” have led to a very dieting 
shift in the thought and metitoda of ph 
is ^ '^affeetmg 'incdi|i^:'' 
pl^p]^ ■ 'tewpa 

or it has Wn 




«v«r> not «Mia to be very «eearide|iy defined, and 
tertn in used to limit the Md to the 
of phiomme^ which are oomtnon to all living 
matter^ and again la used to indicate the methods 
entptoyed in inveatigation. It may be said, however, 
that the main problem of general physiology is to 
describe the properties of living matter in purely 
physiooehemieal terms. 

All these problems of methodology, however, do not 
concern students of disease except indirectly. Medi¬ 
cine is indeed a port of biology, but it is only a part. 
Through the study of disease broad biological gen¬ 
eralisations may emerge, as they have in the past. 
But the immediate problems of the student of disease 
are not the problems of the biological philosophers 
or even of the physiologists. The student of disease 
is trying to describe and to understand the interrela¬ 
tionships of certain special phenomena with which 
he comes in contact. Even Galileo was content to 
ask how, not why. In recent years there has seemed 
at times to be some uncertainty in the minds of those 
professing the investigation of disease as to exactly 
what they are studying, possibly a reflection of the 
confusion in the ranks of the physiologists. It seems 
to me, as it has seemed to many others, that at least 
one essential in investigation is that there should be 
a question asked. If the question relates to disease, 
then the person who tries to answer it becomes a 
student of disease, whether he be clinician, physiolo¬ 
gist or anatomist On the other hand, and this is 
important as regards future advance in medicine, a 
man is not necessarily a student of disease because 
he k a doctor of medicine or because he works in a 
laboratory of medicine, even though he may con- 
ttibute ever so greatly to science, as, for instance, did 
Gilbert or Young or Mayer, or be as important in 
phUoeophy as was John Locke. Questions oonoem- 
ing dkeese will most frequently arise in the minds 
of tiiose coming in contact with disease, though they 
may arise in the mind of any intelligent person. It 
sekns, however, that the person who most carefully 
obexes and describe the phenomena of disease will 
ask the ^i>eBt^ questions. The method employed to 
atkswer the question or to solve the problem will then 
have^ depend upon a decision as to which method is 
nkiii Appropriate. Whether or not the observer can 
AlitiiSmpt the solution will Anally depend upon whether 
or hcA he possess^ a sufteient mastery of the 

tecMque to jmdlfy his undertaking the task. 
^ ^ to answer biological questions it 

g^aralfy oonoedad that tiie method which 
most rewarditig is that of hypothesis 
^ it k calkcl^ toeperimeiitation. Now in 
' 'ih ''OSimi^tniSnt^ and. careful 


obsoi^a^an a^d description are just as important as 
thqy are in formulating the question. One wonders, 
therefore, whether there is not an inherent danger 
underlying the present tendency to scorn and belittle 
observation, and whether the possibilities of clinical 
medioine, and anatomy and morphological pathology, 
and orgimic chemistiy were all exhausted in the nine¬ 
teenth century. The experience of the past twenty- 
five years seems to indicate that this kind of investi- 
gation still brings its towards. 

In description, various kinds of yardsticks may be 
employed. For describing some phenomena extremely 
accurate quantitative measurements, even formal 
mathematical treatment of the results, in order to 
reveal hidden quantitative relationships, are appro¬ 
priate. For describing other phenomena such mea- 
Rurements are not only unnecessary but quite unsuit¬ 
able. In recent years there has been a tendeucy to 
assume that great accuracy in measurement and the 
use of higher rnathemtics in the study of the prob¬ 
lems of physiology and disease at once endow the 
investigation with a sacerdotal dignity. This is ako 
true of the use of the methods of chemistry, physica 
and physical chemistzy. One of the great advances 
made in the present century consists in the fact that 
now many students of medioine are trained in these 
sciences end have more or less mastery of their 
techniques. But discrimination is necessary in their 
employment when attempting to describe disease 
processes. The student of disease should be certoiu 
that be is trying to learn about disease and not merely 
exercising his technical skill. One needs only to 
recall some of the absurdities and futilities of the 
iatro-mathematioal and iatro-physical and latro-chem- 
ioal schools of the seventeenth century to realise the 
dangers inherent in this attitude of mind. Sanctoriua 
is said to have spent forty years of his life in weigh¬ 
ing himself three or four times a day. 

Furthermore, there has grown up a certain sanctity 
about the word experimentation which seems to me 
to be uxgustiflable. Experiments are of two kinds: 
first, tibe true experiment carried out to tost a hypoth- 
esk; and second, the more or less random procedure 
und^aken to see what may happen. These latter 
experiments, made without hypothesis, can have only 
on49 purpose, and that is, to afford opportunity for 
observation. As Claude Bernard pointed out, such 
experiments are at times valuable since, in making 
tlMi obsegrvations, hypotheses are suggested, and these 
can then be verified or disproved by true experimen¬ 
tation. But the student of medicine has little need 
for such groping for material. He k daily sor- 
roi^ded by phenomena which are stimulating bsyond 
hkikure if bttt have eyes to see. 
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It has been assumed that during the present era 
medicine has become more rational. The introduction 
of rationalisation into medicine is of extreme impor- 
tance^ just as is its employment in all seientiflc activi¬ 
ties. John Hunter^s advice, “Don’t think, try,” is all 
very well in the meaning intended, but the injunction 
must not be taken too literally. Think first, then 
try, may be a better maxim. And on what one thinks 
about will depend what he will do. But the question 
arises whether the present trend in medical investi¬ 
gation really fosters thinking. Modem medical edu¬ 
cation has supplied an army of trained technicians. 
Are they all asking questions concerning disease and 
attempting to solve them, or are many of them only 
interested in desultory and fragmentary employment 
of the techniques they have acquired, having faith 
in the Baconian concept, that if a sufficient number 
of observations and experiments are made, the con¬ 
nections will appear and general truths automatically 
evolve? Such an attitude of mind Boems to belong 
in the seventeenth century, not the twentieth. 

What I have said does not mean that the student 
of disease must always be attempting a direct ap¬ 
proach to the solution of his problem. Usually it is 
necessary to start far away from this goal and often 
to take a circuitous path, but he should always have 
the goal in mind, otherwise he really belongs in some 
other field of scientific endeavor. It has recently 
been said that ‘‘for the first time mathematics, 
physics, chemistry and physical chemistry, as aids to 
physiology, have passed into the hospital.” I ca*. 
not but feel that the phrase “as aids to physiology” 
was introduced by the writer inadvertently. But it 
is possibly true and may be of some significance. 

One wonders whether if the student of disease did 
but observe, and then describe in longruage appro¬ 
priate to the phenomena observed, following Daniel 
Drake’s advice “to write much and publish little,” 
and then if he would think, and think until it hurts, 
and make experiments only when he has evolved a 
hypothesis that interests and satisfies him, performing 
a sufficient number of experiments and employing a 
technique appropriate for the particular purpose, but 
publishing only when he had satisfied himself that a 
conclusion had been reached, even if negative, not 
only might Uie bewildering number of publications 
be reduced, but the increase in knowledge be mate¬ 
rially accelerated. For as Professor Whitehead says, 
“The growth of a science is not in bulk but in ideas.” 
Perhaps this is heretical doctrine, and no one realises 
its dangers better than I. During the past twenty- 
five years it has been important, at least in this 
country, that young men be stimulated to investigate. 
And nothing so urges a beginner to further effort 


as to witness the birth of his labors. Moreover, there 
is nothing so much feared at present as izUiotivity. 
But is it not time for this naive attitude to be 
dropped? 

May there not be a lesson for us in the history 
of physics during the present era? A recent his¬ 
tory of science states that “at the end of the last 
century, it seemed that all that remained for the 
physicist to do was to make measurements to an 
increasing order of accuracy.” It goes on to de¬ 
scribe how physics then suddenly took on new life. 
Now concepts were bom. The atom was resolved 
into more minute corpuscles and these in turn into 
electrical units. The old concept of mass was over¬ 
thrown and a new one took its place. Radioactivity 
was interpreted in terms of atomic disintegration. 
The quantum theory of radiation superseded the 
wave theory, or at least was added to it. Space and 
time became no longer absolute. A particle became a 
mere series of events in space-time. Physicists have 
become leas certain than they were at the beginning 
of the century. 

Biology and physiology and medicine too have come 
to have some misgivings, but so far these doubts 
have not been very coherent or articulate. The 
speculations of men like Whitehead, who emphaake 
the relation of the organism to the environment, the 
development of the theory of emergent evolution, 
which Jennings calls “the Declaration of Indepen¬ 
dence for the biologist,” the concept of biology as an 
'independent science by Haldane and his followers, 
have all exerted an influence in stimulating the study 
of the organism as a whole and not merely as an 
agglomeration of parts, Nevertheless, wliile in the 
study of disease it is not necessary finally to accept 
any theory of the ultimate nature of life, it is difficult 
to conceive of any successful method of procedure 
which in all its steps does not assume a phystcoohem^ 
ical basis for living things. This does not mean, 
however, that it is necessary to make graven images 
of chemistry and physios. At any rate, the question 
may be raised whether in the study of disease it is 
always necessary to resolve the organism into eleo* 
trons, or whether advances can not be made also by 
studying the organism itself. Certainly the history 
of the past twenty-five years, as of all preceding 
periods within the era of modern science, seems to 
answer this question in the affirmative. 

Looking backward, one wonders whether it would 
have been possible for any one to foretell the diree- 
tions in which the greatest progress would be made 
in medicine during the quarter century just passed. 
Probably the greatest promise seemed to lie in fiel^ 
other than those which have apparently yielded 
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nuMt impoHact results. It would therefore be 
hazardous to attempt to predict the future. But of 
one thing we may be sure, the foundations on which 
the future is to be built have been rendered more 
0 Olid» more substantial; the builders who are to 
undertake the now tasks are enormously increased 
in number; they are better equipped; they have a 
wider knowledge of the fundamental sciences; they 
have acquired greater technical skill in exporimenta- 
tion; they have at their disposal greatly increased 
facilities. This insures a continuation of progress. 
There is some evidence too that the workers are 


trained to think more logically and rationally than 
their predecessors. 

But after all, probably what is needed most in 
medicine is not method but men, and not merely 
photographers biit artists. Whether the coming era 
will be a golden age depends on whether in medicine 
''there shall be minds acting upon thoughts so as to 
color them with their own light, and composing from 
these thoughts, as from elements, other thoughts, each 
containing within itself the principle of its own 
integrity.” For these geniuses we are dependent 
upon the gods. 


THE HARVEY SOCIETY^ 

By Professor CKAHAM LUSK 

COEKELL UNJVEEBITT MSDIOAL COLLEQE 


Presidiint Eartwell, of the Academy of Medicine, 
President Robinson, of the Harvey Society, 

Ladies and Gentlemen: 

The story of the birth of the Harvey Society is a 
simple one. I was dining in the old Lusk homo at 
47 Bast 34 Street and sat next to Mrs. Anna Bow¬ 
man Dodd. You will remember that it was she who 
wrote many years ago "Three Normandy Inns.” The 
greater part of her life she lived in France; in Paris 
in the winter, and in a beautiful home at Hondeur 
on the Normandy coast in the summer. She has re¬ 
cently passed away at the age of about eighty. It 
gave her pleasure to the end to be told that she was 
the real founder of the Harvey Society. At the 
dinner to which I refer she said that during the 
winter she had attended a course of splendid lectures 
at the Borbonne upon the subject of Roman law 
expounded by a brilliant Frenchman. It occurred to 
me' that if an educated American woman past middle 
life could be thrilled by lectures on Roman law, there 
must be physicians in New York who would be inter¬ 
ested in hearing lectures on scientific subjects os ex¬ 
pounded by scientific workers themselves. Tliere was 
only one man with whom to go into conference on this 
subject and that was Dr. Samuel J. Meltzer. Meltzer 
had already used the library of my home at 11 (now 
9 and rebuilt) East 74 Street, for in it a few years 
before, he bad founded the Society for Experimental 
Biology and Medicine, sometimes for the sake of 
abbreviation affectionately known as "The Meltzer 
Vermn.” This was to be a society of scientific 
mrketts, and is to^y a notable feature of the 
Academy of Medicine. In response to a telephone 
cdl M^tser came to see me immediately and, sitting 
tck^etto on a sofa, I outlined my plan. He said 

i Address delivered at the twenty-fifth anniversary of 
the Mftrrey So^y, May 15/ 1^50. 


the idea was impossible; New York was a city devoid 
of scientific interests. The Academy of Medicine was 
not a scientific body and had no interest in scientific 
medicine. No one would come to the meetings and 
it would be futile to start such a movement. 

A few days after this Meltzer called me on the 
telephone and said, "You must call that meeting at 
your home.” 1 replied, "But, Dr. Meltzer, you said 
the plan was impossible.” "Ah, but I have changed 
my mind.” 

So it came about that there met at my home on 
the anniversary of Harveybirth, April 1, 1905, the 
following group of men: Meltzer, W. H. Park, E. K. 
Dunham, Ewing, Lee, Horter, Flexner, Wallace, T. C. 
Janeway, Levenc, Opie, Abel, of Baltimore, and Lusk. 
I outlined the plan. Every one objected, using the 
same arguments which Meltzer had originally used 
against it and which Meltzer now convincingly an¬ 
swered. His final words were, "Never mind if no one 
comes except ourselves. We will wear our dress 
clothes, sit in the front row and show the speaker 
that we appreciate him.” 

We drafted as simple a constitution as possible. 
The society was described as founded for the diffu¬ 
sion of knowledge of the medical sciences. The active 
members wore to be laboratory workers who were to 
choose a president and other officers annually. The 
lectures were to be on scientific subjects by masters 
who had worked upon the themes they presented. 
The associate members were to be practicing physi¬ 
cians who represented the best types in the city. This 
list was originally selected by Meltzer, Dana, then 
president of the academy, and by Abraham Jacobi 
Meltzer remarked, " I wish to have this list so select 
that when a man comes to die it shall be said of him, 
'Ho was a member of the Harvey Society.' ” Seare^y 
Aoy one who was invited declined. 





Th« Society of Siobgicftl ChlimktB, the soul of 
^faich was undergoing transmigration into the body 
of the Meltaer Yerein, bequeathed to the Harvey 
Society $100, the total sum of cash in its treasury. 
This was the first and last donation ever given to the 
society. 

Originally the lecturers received no fee, but their 
traveling expenses were defrayed and they were en¬ 
tertained while in New York. 

The Harvey Society seemed an especially appro¬ 
priate name, since Harvey, among other groat contri¬ 
butions to the Royal College of Physicians in London, 
had established an annual oration in which the bene¬ 
factors of tbe college were to be commemorated and 
the fellows and members of the college were to be 
exhorted to search out and study the secrets of na¬ 
ture by way of experiment and to continue in mutual 
love and afiection among themselves. 

The first lecture of the Harvey Society was given 
in Gorman by Professor Hans Horst Meyer, of 
Vienna. At this lecture tbe society was formally 
presented to the public by Dr. C. A. Dana, then 
president of the Academy of Medicine, and he de- 
elared it to be under tbe patronage of the academy. 
The society owes much to Dr. Dana. The second lec¬ 
ture was given by Dr. Carl von Noorden, and there 
was standing room only in the hall. The anxious 
couoem over the success or failure of the under¬ 
taking came to an end. 

The somety was made up of a group of young 
men. I remember giving a dinner of thirty to Pr - 
fessor Max Rubner, of Berlin, nearly twenty years 
ago, and be, surveying the table, said to mo, **You 
have no old men in Amerioa.” As far as our scien^ 
tific group was concerned, this was then true. Scien¬ 
tific medicine in New York stood at the beginning 
of time. 

We sought to develop a forum where young work¬ 
ers in experimental medicine oould unfold their ideas 
for the benefit of the medieal profession. The infig- 
enee of the society was not confined to New York 
City. Thus, when Woodyatt, of Chicago, was invited 
to give a lecture before the Harvey Society, he told 
me that hie associates in Chicago b^an to say to each 
other that he must amount to something if a group 
of ecientifio men in New York thought his work to be 
of such significance that tk^ asked him to addreas 
them. 

The solemnity of the society was onoe disturbed on 
the occasion of a lecture given on February 15,1918, 
by Theodore Janeway on the subject of '^ephriMo 
Hypertension: CliniW and Experimental Studies.^ 
A few days before the lecture some of the members 
of the society reeeited the foBowing postal card 


peimt/eA the iame form as 

notices] 

THE HAEYEt BOOIETT 

A Society for the Diflusioa of 
Boiuuolence by Medical Bclentlsts 

The Seventh Lecture will be delivered on Saturday, 
February 15th at 6: 30 pjn., at the New York Academy 
of Medicine, by Profesaor Theodore 0. Janeway, of 
Columbia University. 

Subject: 

“HYPNOTIC HYPERATTBNTION: CYNICAL AND 
EXPERIMENTAL STUDIES” 

Professor Janeway was one of the most successful 
cures made by the society. Testimonials from Dr. W. 0. 
Lusk and others furnished on request. 
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Meltaer came to see me in hot haste. Some enemy 
of Janeway had done this, who should be appre- 
hmided and punished. It developed that Janeway, 
who was fond of a good joke, had done it himself. 

Dr. Cole has told you of the developments of soi* 
^,ence during the past twenty-five years. The davelop- 
ment of soienee during the next twenty-five years js 
entrusted to many who are here to-night. Those of 
us who have worked in the past transmit this heritage 
to those of you who are to carry on in tbe future 
the ideals represented by the Harvey Society* We do 
this witii the firm convictima that during the Heat 
twenty-five years scientific medicine wQl advance as 
rapidly as it has done in the past quarter of a-osutitry. 

We are groping in the daA to find the seoret of 
the production of seientifio men. 1%ey are certainly 
not produeod by the adndnistnition of any knimm 
patent medicine. Lavoisier, Gay^^lmssac, lisl^ 
Johannes Miiller and Pasteur were not developed 
according to formulas. Ostwald, in hiis 
MSnner,'* says that the faidtities granM to 
Giessen gave him water to swim in^ Same iof^ 
good seientifio men have not been given water eno^ 
even to fioat. Others Have been gitOo so madh 
they have been drowned. great 
day is to seek out hriUiaot young men and 
thm so that they may 
may alsQ feel fix>nl 

:heset.: 0iem,'. 'Sin^, avi^Key' 



igi^ a ftaaier ^i»6 &t Harv«y Society leetume rey Society^ who have done so much to promote med- 
ever before* ical acieuee in New York City, and to feel that Dr. 

I rejoioe to ait near my life-long friend and dear Welch and Dr. Cushing have generously given their 
eolieague, Dr. Hartwell, to share an honorable place distinguished presence at this birthday party of the 
wi^ ike president and the ex-preaidents of the Har- Harvey Society. 

SCIENTIFIC EVENTS 


NATIONAL MONUMENTS IN ARIZONA 

PaaeioasTT Hoovsa has signed the act of Congress 
authorizing the exchange of privately owned lands in 
the Petrified Forest National Monument for govern- 
mentK>wned lands ontside tibe reservation in Navajo 
and Apache Counties, Arizona. 

The Petrided Forest National Monuznoni contains a 
total acreage of 25,90fi.4 acres. Of this 12,792.74 
acres are in private ownership, representing original 
railroad land grants and occupying alternate sections 
throughout the monument Such a situation precluded 
elective administration and also made impossible the 
construction of an adequate road and trail system to 
make available to tbe visiting public the principal fea¬ 
tures of the monument, since the roads and trails 
would unavoidably have to pass fifty per cent, over 
piivate lands and expenditure of government funds 
could not be authorized under these conditions. It is 
to obviate these difficulties Uiat the exchange of lands 
aa outlined above was authonzed* 

The New Mexico and Arizona Land Company, pres¬ 
ent owner of the alternate sections, has signified its 
wfilingnesB to midee the desired exchange which is 
solely in the interest of government administration of 
the monument 

The trees of the fossil forest are not standing, but 
Ue scattered over the ground in great profusion. They 
did not grow where they lie, but were carried from a 
Ic^ dktanoe to this region by flood waters, became 
Vf^texlogged and finally sank to the bottom of tbe 
fmtMand sea which once covered the r^ion* Here 
they Iny for countless ages, slowly being covered with 
s£tt and sand, and g^nally becoming fossilized. 

pmhaps taillicwB, of years later the sub- 
1^^ now stone, were through some upheaval 

h?0^t to the*httrfa4ie again and uncovered. It is es- 
tinted that <he trees were green and growing about 
ago, 

; trees of this area are more highly col- 

any ahnilar am, and there are more of 

than dfi/WO people visited the Petri- 

Monmnent. 

j National Monument is lo- 

National Forest in Arizona, 
fee ;fedmipjis^^ fey the Fomt ■ Service- The 
totals 3;040 acres, 


and includes Sunset Mountain with its extinct crater 
and the ice caves at the foot. These have been points 
of interest visited by many people each season for the 
last 20 years. 

THE DUDLEY HERBARIUM 
The Dudley Herbarium has begun a botanical sur¬ 
vey of Lower California. This work is under the di¬ 
rect charge of Dr. Ira L. Wiggins, and has been made 
possible through tbe generosity of Mr. H. C. Dudley, 
of Duluth, Minnesota, and Mr. E. G. Dudley, of Ex¬ 
eter, California. 

Professor Wiggins lias made two collecting trips 
into Lower California during the past nine months. 
The flrst extended from September 1 to 20, 1929, the 
itinerary leading through the northernmost part of 
the peninsula. The route followed the coast from Tia 
Juana to Ensenada, circled eastward through the 
Yaile San Rafael, crossed the southern end of the 
Mesa del Pinal and reentered tbe United States at 
Mexicali. A more extended expedition occupied the 
latter part of February and the month of March of 
this year. During this time fleid observations and 
ooUeotions were made from tbe border southward to 
the desert region in the vicinity of Chapala, about 350 
miles from Tia Juana. The winter had been very dry 
so collecting was rather poor, but a fair amount of 
interesting materia! was obtained. Extensive field 
notes on the distribution and habitat of several inter¬ 
esting species endemic to the central part of tbe 
Lower California peninsula were taken and numerous 
photographs made. An account of this phase of the 
work will be published later. 

A program to cover a period of several years calls 
for further extensive field work and collecting 
throughout the entire peninstda and will ultimately 
lead to the publication of a comprehensive floristic 
study of the area. Such trips are to be made at Vari- 
Otis seasons of the year and to little known or unex¬ 
plored areas in order to fill gaps in the collections of 
earlier workers. 

national research fellowships in 

THE BIOLOGICAL SCIENCES 
The second and final meeting of tbe Board of Nor 
tipnal Research Fellowships in the Biological Sdmioos 
for tfee award of 1930-^31 appointments ifm held in 
Wa&tt^ion on May 1 and 2. In additidn to tlw 
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reappointments and twenty-four new appointments 
voted at the February meeting, ten further reappoint¬ 
ments and twenty-two first appointments were made 
at the meeting in May, as follows: 

Keappointments 

For domentic study 

Norval Burk—biochemistry 
C. R. Burnham—agriculture 

F. M. Carpenter—zoology 
Leonard B. Clark—zoology 
Myron Gordon—^zoology 
Harry Grundfest—zoology 
Larid A. Kribs—botany 
Norman R. F. Maier—psychology 

For study abroad 

LestoT G. Bartii-—zoology 
Philip B. White—botany 

New Appointments 

For domestic study 

W. M. Banfield—agriculture 
Ralph L. Beals—anthropology 
P. J. Daughenbaugh—biochemistry 
Robert K. Enders—zoology 
Dwight L. Espe—agriculture 
Paul E. Fields—psychology 
J, W. Gillespie—botany 

J, P. Greenstein—biochemistry 
E. Harold Hinman—zoology 

A. W. Kozelka—zoology 
Chester E. Leese—zoology 
Roger B. Loucks—^psychology 
Helen Mar Miller—zoology 
Harold P. Morris—agriculture 
Elsa R. Oreut—biochemistry 
Hortonso Powdermakor—anthropology 

K, C. Pratt — psychology 
Alexander F. Skutch—botany 
Otis C. Trimble—psychology 
C. W. Watson—agriculture 

G, R. Wendt — psychology 
Samuel Yochelson—psychology 

For study abroad 

L, M. Bertholf—agriculture 
David B. Hand—biochemistry 
J. I. Hardy—agriculture 
Ancel B. Keys—zoology 
George Kroczer—psychology 
Floyd L. Buch—psychology 

In accordance with the plan of rotation in member¬ 
ship of the board the terms of the following members 
expire on June 30 of this year: T. H. Morgan, »ool- 
o&y; W. J. V. Osterhout, botany, and C. E. Seashore, 
psychology. To complete the membership in these 
three fields, the National Research Council has ap¬ 


pointed H. S. Jennings, of the Johns Hopkins Uni¬ 
versity, for zoology; Dr. Harry M. Johnson, of the 
Mellon Institute for Industrial Research, Pittsburgh, 
for psychology^, and Dr. W. J. Robbins, of the Univer¬ 
sity of Missouri, for botany. Also, in order that an¬ 
thropology may have two representatives on the 
board, Dr. Fay-Cooper Cole, of the University of 
Chicago, has been asked to serve for the fiscal year, 
1930-31. 

Meetings for 1931-32 awards will be held approxi¬ 
mately early in February and either in April or May 
of next year. More definite announcement concerning 
these will be ma^le in Science in the fall. Informa¬ 
tion and application forms may be obtained at any 
time from the secretary, Board of National Research 
Fellowships in the Biological Sciences, National Re¬ 
search Council, Washirigtx)!!, D. C. 

Frank R. Lillie, Chairman 

Board of National Reseaucu Fellowships 
IN THE Biological Bciknces 

THE ANNUAL MEETING OF THE ROYAL 
SOCIETY OF CANADA 

On May 20, 21 and 22 the Canadian Royal Society 
met at McGill University. The presidential address 
was given by Professor A. S. Eve, on the evening of 
the twentieth, his subject being *‘The Universe as a 
Whole.” (Science, May 23, 1930.) At the same 
session he presented the throe gold medals of the 
society. The Flavellc Medal was awarded to Dr. 
A. B. Macallum, F.R.S., emeritus professor of bio¬ 
chemistry at McGill University, for his pioneer re¬ 
searches in micro-biochemistry; the Lome Pierce 
Medal for outstanding contributions to literature, to 
Sir Andrew Macphail, professor of the history of 
medicine at McGill University, and the Tyrrell Medal 
for research in Canadian history to Dr. Adam Bhortt, 
of Ottawa. At the final session the Honorable Vin¬ 
cent Massey, Canadian minister to the United States, 
gave the popular lecture on ^‘Art and Nationality in 
Canada.” In Sections I and II (respectively, French 
and English Literature and History) thirty-six papers 
were read. In Section III (Mathematics, Physios and 
Chemistry) ninety-nine papers were communicated, in 
Section IV (Geological Sciences) 13 papers, and in 
Section V (Biological and Medical Sciences) 69 
papers. 

A very interesting event was the delivering of an 
address by radio by Sir Ernest Rutherford, president 
of the Royal Society of London, speaking from his 
English home to the fellows gathered in the Moy«e 
Hall of McGill University. The whole of the address, 
with the exception of the few opening sentences, was 
clearly heard by a large audienoe* ^ was also 
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telephone conveiBation that followed, between Sir 
Ernest at the one end, and Professor Eve, Sir 
Arthur Currie and Sir Eobort Falconer in turn at 
the other. Only ten years previously it hud been 
considered a remarkable event when, also under the 
direction of Professor Eve, an artist sang nt Montreal 
to an audience of the Iloyal Society at Ottawa, 110 
miles away, and the reception over this short distance 
was much less perfect. 

BRITISH HONORS 

!Fhom the list of honors conferred on King George’s 
birthday, Nature selects the following names of 
scientifle workers and others associattnl with scien¬ 
tific activities: Baron: The Eight Hon. Noel Ed¬ 
ward Buxton, minister of agriculture and fisheries. 
Baronets: Mr. Basil Mott, past president of the In¬ 
stitution of Civil Engineel’s, and Mr. F. II. Iloyce, 
founder, director and chief engineer of Rolls Eoyee, 
Limited. Order of Merit: Professor S. Alexander, 
in recognition of his eminent position as a British 
philosopher and for his services as a writer and 
teacher. Knights: Dr. E. Brown, secretary of the 
National Poultry Council of England and Wales; 
Major T. H. Croziier, chief inspector of explosives, 
Home Office; Professor A, S. Eddington, Plumion 
professor of astronomy in the University of Cam¬ 
bridge; Professor Leonard E. Hill, director of the 
department of applied physiology, National Institute 
of Medical Research; Dr. G. A. K. Marshall, director 
of the Imperial Bureau of Entomology; Professor J. 
Arthur Thomson, Regius professor of natural history 
in the University of Aberdeen; Mr. If. W. A, 
Watson, lately chief conservator of forests, Burma; 


Mr. H. Wright, chairman of the executive committee 
of the governing body, Imperial College of Science 
and Technology, South Kensington, K.B.E.: Sir 
Philip Hartog, chairman of the education committee, 
Indian Statutory Commission. C.B.E.: Dr. E. W. 
Smith, honorary technical adviser to the area gas 
supply committee, Board of Trade. O.B.E.; Mr. T, 
P. W. Barty, lecturer in civil engineering, Gordon 
College, Khartoum, and municipal engineer, Khar¬ 
toum; Mr. J. A. B. Horsley, electrical inspector of 
mines, Board of Trade; Professor W. M. Roberts, 
professor of mathematics, Royal Military Academy, 
Woolwich; Dr. F. B. Young, principal scientific 
officer, Admirnlly Research Laboratory. M.B.E,: Mr. 
J. Haworth, general manager of the sewage disposal 
department and chief chemist and water examiner, 
Sheffield Corporation; Mr. H. W. Jack, economic 
botanist. Agricultural Department, Straits Settle¬ 
ments and Federated Malay States; Mr. II. G. D. 
Kooke, lately chief locust officer, Ministi-y of Irriga¬ 
tion and Agriculture, Iraq; Dr. A. Winstauley, junior 
inspector of mines, Board of Trade. CJE.: Mr. F. 
F. R. Channer, lately chief conservator of forests, 
United Provinces; Lieutenant-Colonel H. R. Dutton, 
lately principal, Prince of Wales’ Medical College, 
Patna, and superintendent of the Patna Medical Col¬ 
lege Hospital, Bihar and Orissa; Mr. L. Mason, lately 
chief forest officer, Andamans; Mr. R. R. Simpson, 
chief inspector of mines in India. G.F.D.; Mr. 
Evelyn C. Shaw, secretary since 1910 to the Royal 
Commissioners of the Exhibition of 1851. 1,S\0,: 
Mr, D. Keiller, head laboratory assistant, Imperial 
Institute of Veterinary Research, Muktesar, United 
Provinoes. 


SCIENTIFIC NOTES AND NEWS 


Yai® University conferred on June 18 the doc¬ 
torate of science on Dr. Edwin Grant Conklin, pro¬ 
fessor of xoology at Princeton University, and on 
Professor Charles Schuchert, professor of paleontol¬ 
ogy and historical geology at Yale University and 
curator emeritus of paleontology in the Peabody Mu- 
Bmim. 

The doctorate of science was conferred at the com- 
menoemont of the University of Pennsylvania on 
Alexander von Lichtenberg, professor of urology at 
the University of Berlin, and on Edward E. Allen, di¬ 
rector of the Perkins Institution, Watertown, Massa- 
chnaetts. 

The degree of doctor of laws has been conferred 
by the University of Indiana on Dr. V. M. Slipher 
and Dr. C. 0. Lampland, of the Lowell Observatory 
it Flagstaff, Arizona, 


Dr. Charlejs Sueaud, of the Mayo Foundation at 
Rochester, Minnesota, received the honorary degree of 
doctor of science at the commencement exercises of St. 
Lawrence University. 

Mr. Orville Wright, Dayton, Ohio, co-inventor <»f 
the airplane, was awarded the honorary degree of 
doctor of science by the Ohio State University at the 
annual commencement. 

At tlie commencement exercises on June 10, the 
University of Arkansas conferred the degree of doc¬ 
tor of laws on Dr. Charles W. Webb, chief surgeon 
of the Clifton Springs, New York, Sanitarium and 
Hospital and pr(ssident of the New York State Society 
of Surgeons. 

Dr. Chas. B. Davenport, of the Carnegie Institu¬ 
tion of Washington, has been elected an honorary 
member of the Vienna Anthropological Society. 
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Thk Looien Howe medal yrm praeeiiied to Dr. J. N. 
Adams, of Brooklyn, for distioguished research in the 
deld of blind areas of the eye at the commencement 
exercises of the University of Buffalo. 

WoECESTEB PoLrrEOHNic INSTITUTE, at its com¬ 
mencement exercises on June 13, conferred tlie hon¬ 
orary degree of doctor of engineering on four of its 
graduates and upon the commencement speaker, Brig¬ 
adier General Robert Irwin Rees, assistant vice-presi¬ 
dent of the American Telephone and Telegraph Com¬ 
pany. The alumni who received the degrees afe Harry 
Phillips Davis, vice-president of the Westinghouse 
Electric and Manufacturing Company; Henry Jonee 
Fuller, partner in the Wall Street banking house of 
Alfred and Co.; Samuel Sumner Edmonds, director of 
the School of Science and Technology at the Pratt In¬ 
stitute, Brooklyn, and Harrison P. Eddy, senior mem¬ 
ber of Metcalf and Eddy, consulting engineers, Bos¬ 
ton. 

Reab Admiral Richard E. Btrd will receive from 
President Hoover on June 20 a special gold medal of 
the National Geographic Society awarded for bis dis¬ 
tinguished contributions to the knowledge of Ant¬ 
arctica. On this occasion Admiral Byrd will make the 
first report on the research work of the expedition, 
and the motion pictures will have their first showing. 
The medal, especially designed, as Admiral Byrd al¬ 
ready possesses the society's Hubbard Gold Medal, 
boars the inscription: ‘^Richard Evelyn Byrd, rear ad¬ 
miral, U. S. N. He made distinguished contributions 
to knowledge of Antarctica, and was first to reach th j 
geographical South Pole by air, November 29, 1929.” 

The American Geographical Society has awarded 
the Charles P. Daly Medal for 1930 to Lauge Koch, 
of Copenhagen, for his explorations in northern and 
eastern Greenland and his interpretations of the 
physical geography of that country. The David Liv¬ 
ingstone Centenary Medal for 1930 has been awarded 
to Jose M. Sobral, director-general of the Aigentine 
Bureau of Mines and Geology. Under Dr, Sobral’s 
administration his bureau has for many years been 
productively engaged in a program of mapping and 
geographical and geological studies, especially in the 
Andean section of the country. 

The Royal Aeronautioal Society, London, held a 
dinner on May 30 after the delivery of the eighteenth 
Wilbur Wright Memorial Lecture by Mr. H, R. 
Ricardo. The presentation of a silver box suitably 
inscribed was made to Sir Richard Glasebrook to 
commemorate the twenty-first anniversary of the 
founding of the advisory committee for aeronautics, 
Sir Richard Glazebrook having been chairman of 
that committee since its foundation in 1909. Lien- 
tenant-Colonel J. T. C. ModrerBrabaaon was also pro- 


sented with a small gift from the president and 
feliow-members of the cotmoil inscril^ oom- 
memorate the twenty-first anniversary of his flight on 
the second of May, 1909—the first flight in a power- 
driven aeroplane piloted by a British subject in the 
British Isles.” At the lecture which preceded the 
dinner the silver medal of the Royal Aeronautical 
Society was presented to 3ir. F, H. Boyce for his 
conspicuous work in the design and development of 
aircraft engines. 

The committee an scientific research of the Amer¬ 
ican Medical Association has made a grant of $1,500 
to Dr. Robert liegner, of the School of Hygiene and 
Public Health of the Johns Hopkins University, to 
aid him and his colleagues in the study of the host- 
paraaite relations between man and his parasitic 
protozoa. 

PiioyEssoR John C. Slater, of Harvard University, 
is to be the new head of the department of physics at 
the Massachusetts Institute of Technology, succeeding 
Professor Charles L. Norton, who will in the future 
devote his full time to the direction of the division of 
industrial cooperation and research. This plan has 
the complete approval of the Harvard physicists as 
opening the way to increased cooperation between the 
physios departments of the two institutions. A con¬ 
ference of the Harvard physicists with Professor 
Slater and President-elect Compton was recently held, 
at which preliminary plana were made for such eoor- 
^kdinated efforts. A new laboratory for reseiueh in 
physics and chemistry at the institute will probably 
be ready within a year and a half. 

Dr. James Anqub Doull, of the School of Hygiene 
and Public Health of the Johns Hopkins University, 
has been appointed professor of hygiene and public 
health at the School of Medicine of Wwtera Reserve 
University, to succeed Dr. Roger G. Perkins^ who is 
retiring at the end of the present year. Other ap¬ 
pointments at the Behool of Medicine are: Dr. Donald 
£. Gregg, of the University of Rochester, instruetor in 
physiology; Dr. H. A. Blair, of Princeton University, 
instructor in biophysics, and Dr. Eamon F. Hansal, 
instructor in pathological ohemiatry. Dr. James W. 
Mull has been promoted from research fellow in bio¬ 
chemistry to be senior instructor in charge of bio- 
ehemicfd research in obstetrics. 

Da. Altbed C. BsnriELD has been advatmed tu a 
professorship of physiology in the Harvard MWoiid 
School 

Da. A. Lincoln Dryden, Jr., has been a)>|K^nt^ 
associate in ecology at Bryn l^wr CoUege 
coming year. 

Ur* David B. of 
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t0dgxiei hia poaitiou aa asaociate geologist 
ot tli0 West Virginia Geological Sorvey, eflCeotive 
August 31< 

Bit. J. J. WiLUiicAKy ohiof of the chemistry divi- 
sion of the New York Agricultural pjxperimcnt Sta- 
tiojQ, will resign on October 1 to accept a position as 
hiochenxist with the Hohm and Haas Company of 
Philadelphia. 

Dr. E. V. Abbott has resigned as plant pathologist 
of the Agricultural Experiment Station^ Lima, Peru, 
to accept an appointment with the Bureau of Plant 
Industry of the U. S. Department of Agriculture. 
Mr. Ralph H. Gray has resigned as horticulturist of 
the station, and is returning to the United States to 
enter commercial work. 

Db. Gbobqb Allan Works has resigned from the 
presidency of the Connecticut Agricultural College at 
Storra and is returning to the University of Chicago. 
It is reported in an Associated Press dispatch that he 
was dissatisfied with the attitude of the state toward 
college, as his policies called for the development 
of the academic aspects of the institution, while the 
state sought to develop it as an agricultural college. 

At the anniversary general meeting of the Royal 
Geographical Society, to be held on June 23, Colonel 
Sir Charles Close will resign the presidency of the 
society, and the council proposes as his successor 
Admiral Sir William Qoodenough. It is also pro¬ 
posed to add Dr. Hamilton Rice to the list of vice- 
presidents. Brigadier Jack, one of the honorary 
Secretaries, is to give up that post, and it is proposed 
to elect in his stead Dr. T. G. Lougstaff. 

Db. Gbobqib K. Buboess, director of the Bureau of 
Standards, was elected president of the National Con¬ 
ference on Weights and Measures at the concluding 
session of the twenty-third national conference re¬ 
cently held in Washington, D. C, Other officers 
dCCted were: Howard S. Jarrett, of West Virginia, 
first vies-presidentj Albert B. Smith, of Pennsyl¬ 
vania, second vice-president; F. 6. Koolbrook, of the 
BCireau of Standards, secretary, and George F. 
Austin, Jf., of Detroit, treasurer. 

Da. W. G. Cbockktt, professor of pharmacy in the 
school of pharmacy of the Medical College of Vir¬ 
ginia, has been elected chairman of the Virginia 
sa^on of the American Chemical Society and a 
member of the revision committee of the United 
Stato Pharmacopoeia. 

DicAn CftAKLES W. JoiEtNSoN oud Profcssof Henry 
of the University of Washington's 
^ have been named to the U. S. 

Con^ttee. Dean John¬ 


son^s term will be for ten years. At the recent con¬ 
vention of the American Association of Colleges of 
Pharmacy, held in Baltimore, Professor Langenhan 
was elected vice-president. Dean Johnson was presi¬ 
dent of the group in 1927. 

Dh. W. 8. Leathers, professor of preventive medi¬ 
cine and dean of the Vanderbilt Medical School, has 
been elected a member of the board of scientific di- 
rectore of the International Health Division of the 
Rockefeller Foundation. 

Miss Alice C. Evans and Dr. Sara E. Branham, 
bacteriologists in the National Institute of Health 
(The Hygienic Laboratory), have been appointed 
delegates from the U. S. Public Health Service to the 
£rst International Microbiological Congress which 
meets in Paris from J uly 20 to 25. 

Mb. J. H. Fleming, of Toronto, honorary curator 
of birds in the National Museum of Canada, and vice- 
president of the American Ornithologists' Union, at¬ 
tended the recent International Ornithological Con¬ 
gress at Amsterdam, as representative of the National 
Museum and the Government of Canada. Mr. Flem¬ 
ing is returning from Europe on July 1. 

Dr. C. E. Hellmavb, associate curator of birds at 
the Field Museum, has gone to Europe on an ornitho¬ 
logical research mission for the Field Museum. He 
has taken a number of rare bird specimens collected 
by the Crane Pacific Expedition, the Marshall Field 
South American Expedition, and others for compari¬ 
son with type specimens in museums of Great Britain, 
France, Germany and other countries. 

Mb. J. R. Van Pelt, curator in charge of the divi¬ 
sion of geology and the mineral industries in the Chi¬ 
cago Museum of Science and Industry, returned from 
Europe recently following a two months' study of 
European technical museums. The new seven million 
dollar building for the museum is now in course of 
construction, and much of Mr. Van Pelt's time was 
devoted to the study of recent developments in mu¬ 
seum buildings. 

Mb, William R. Babboub, forester of the Tropical 
Plant Research Foundation, has returned to Wash¬ 
ington after spending six months in Venezuela, 
Colombia and Nicaragua, making a survey of the 
timber resources of those countries. This year's work 
completes a three-year study of the Caribbean re¬ 
gions, made by the Tropical Plant Research Founda¬ 
tion with the cooperation of the Charles Lathrop 
Pack Forestry Trust, to determine the location and 
relative abundance of the woods of the tropics which 
might serve to replace or supplement hardwoods of 
the temperate zone. In connection with this survey, 
logs of fifteen species of Venezuelan woods have been 
sent to the University of Michigan to be given 
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thorough aud practical teats to determine their suit¬ 
ability for use as substitute for dometio hardwoods. 

Professor Howard E, Simpson, of the depart¬ 
ment of geology of the University of North Dakota, 
delivered the address at the annual dinner of the 
North Dakota Academy of Science at Fargo on May 
9, the State College Chapter of the American Asso* 
ciation of University Professors acting as hosts. The 
subject of the address was “The Geological Story of 
the La Brea Tar I’its Retold/' 

The George Alexander Gibson Memorial Lecture 
was delivered at the Royal College of Physicians 
of Pjdinburgh on May 27 and 28 by Dr. William 
Sydney Thayer, cmentus professor of medicine of the 
Johns Hopkins University. Professor Thayer spoke 
on “Endocarditis." 

The Halley Lecture was delivered at Oxford on 
May 30 by Professor A. S. Eddington, who took as 
hia subject “The Rotation of the Galaxy." 

The New Hampshire Academy of Science met at 
Henniker, New Hampshire, for its annual meeting on 
June 6 and 7. Oflicers for the year were elected as 
follows: President, Dr. Charles H- Dolloflf, superin¬ 
tendent of the New Hampshire State Hospital: vice- 
president, Professor James W, Qoldthwait, Dartmouth 
College; secretary-treasurer, Professor George W. 
White, University of New Hampshire; chairman Pub- 
licaiion Committee, Mr. P^rank H. Poster, Claremont, 
New Hampshire. The address of the retiring presi¬ 
dent, Mr. G. L. Cave, of the Brown Company, was on 
“Robert Calef, An Early American Scientist." 

The Tenth International Conference of Chemistry 
will take phure at Li5ge on September 14 to 20. The 
following agencies, committees and commissions will 
meet in the course of this conference: Council of the 
Union; General Asaembly of the Union; Committee 
on Chemical Elements; Committee for the Reform of 
Inorganic Chemical Nomenclature; Committee for the 
Reform of Organic Chemical Nomenclature; Commit¬ 
tee for the Reform of Biological Chemical Nomen¬ 
clature; International Bureau of Physico-Chemical 
Standards; Committee on Thermo-Chemical Data; 
Committee on Tables of Constanta, and the Committee 
on Physico-Chemical Symbols. 

The Royal College of Physicians of Eldinburgh pro¬ 
poses to celebrate on St, Andrew's Day, 1931, the two 
hundred and fiftieth anniversary of its foundation. 

The University of Chicago has received anonymous 
gifts amounting to about $2,000,000 to build new lab¬ 
oratories for the departments of bacteriology and 
anatomy. 

The Medical College of Virginia, Richmond, has 


received grants of $120,000, $40,000 from the Julius 
Eosonwald Fund and $^,000 from the General Edu¬ 
cation Board for the construction of a dormitory and 
educational unit for the school of nursing of the St. 
Philif) Ho.spitjiJ. This is an institution for N^oes, 
owned and operated by the college. 

The returns of the British Registrar-General for 
the first quarter of 1030 show that the birth-rate 
was 16.2 per 1,000 population, the death-rate was 13.5 
per 1,000, while the infant denth-rate was 77 per 
1,000 registered live births. The birth-rate is the 
lowest recorded in any first (juarter since the estab¬ 
lishment of civil registration, except that of the first 
quarter of 1010, when, owing to the war, the rate 
fell to 15.7 per 1,000. The infant death-rate is the 
lowest ever recorded in any first quarter, being 16 
per 1,000 below the average of the 10 preceding first 
quarters and 3 per 1,000 below that of the first 
quarter of 1928, the lowest reached in any earlier first 
quarter. The natural increase of population by ex¬ 
cess of births over deaths was 26,725, as against a 
natural decrease in 1929 of 44,112. This difference is 
explained by the fact that influenza was not epidemic 
in the early months of this your. 

The purchase of a 32,555-acre tract in South 
Carolina and of 5,180 acres in Colorado as migratory 
bird refuges has been approved by the Migratory 
Bird Conservation Commission, acting on the recom¬ 
mendation of the Bureau of Biological Survey of the 
Department of Agriculture. These areas will consti¬ 
tute the first bird refuges to be acquired by purchase 
under the migratory bird conservation act of Feb, 18, 
1929, by which Congress authorized the expenditure 
over a 10-ycar period of nearly $8,000,000 for sur¬ 
veys and acquisition of lands for migratory bird 
refuges. The actual acquisition of the two areas will 
proceed immediately after July 1, 1930, when funds 
appropriated under the act become available to the 
department. The average price for these lands au¬ 
thorized by the comraiesion is $L13 an acre. The 
unit to be acquired in South Carolina is in the Cape 
Remain region, Charleston County, on the Ationtio 
seaboard; the other is in the San Luis Lake region, 
Alamosa County, Colo. Specialists of the Biological 
Survey have examined and appraised both areas from 
the standpoint of food resources for wild fowl and 
from other angles and have found them to be ideal 
refuges. 

Under a special appropriation of $100,000 pro¬ 
vided by Congress in the First Deficiency Act, the 
Bureau of Entomology will conduct special trapping 
experiments and extend its investigational work 
against the oriental fruit moth. Of this iten^ $80,- 
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000 provides for large-scale experiments with bait 
trapS) to be carried on in two fruit sections, an area 
including 500 acres of peaches to be baited in each 
section. It is hoped that these experiments will an¬ 
swer the question which has long existed as to whether 
the use of bait traps over a wide area would give 
better results in the control of the oriental fruit 
moth than when a limited area of only a few acres 
is baited, in which case the surrounding unbaited 
area is in comparison very large. W. P. Yetter, Jr., 
has been placed in charge of the bait work. In ad¬ 
dition to the maintenance of bait traps over large 
areas, important detailed experimental work is also 


contemplated. The localities selected for the work to 
be conducted during the season of 1930 are Cornelia, 
Georgia, and Vincennes, Indiana. The remaining 
$20,000 of this money is to be used to strengthen the 
work with parasites and insecticides and for a study 
of the ecology of the oriental fruit moth. The work 
with parasites and ecology is to be headquartered at 
Moorostown, K. J., under general supervision of 
L. B. Smith, and will constitute an enlargement of 
work already being conducted by Dr. II. W. Allen. 
The insecticide studies will be conducted at Vin¬ 
cennes, Ind., under the direction of Dr. F. H. 
I^athrop. 


DISCUSSION 


THE INTERNATIONAL CATALOGUE OF 
SCIENTIFIC LITERATURE AGAIN 

The proposal suggested by the Smithsonian Insti¬ 
tution to revive the publication of the International 
Catalogue of Scientific Literature on a very modest 
but well-considered budget is a clmllengc to all scien¬ 
tists and librarians, and to all trust agencies which 
are spending good money for the promotion of 
research. 

It is suggested that a revolving fund of $75,000 
and one thousand library subscriptions of $50 for 
seventeen volumes will insure the enterprise. Whether 
or not this is enough is a detail. If this catalogue 
or something like it is an indispensable tool for 
research, as many first-class scientists seem to think, 
tlien any necessary amount should and probably can 
be had. If the catalogue is not needed, too much 
money is now being spent on it. Why waste moreT 

The Smithsonian raises this question plainly. Why 
ask the American government to continue to appro¬ 
priate six or seven thousand dollars a year in the pro¬ 
crastinated hope of a resurrection, if the project is 
better deadt If it is needed, why procrastinate t 

By putting the question the institution has deserved 
the thanks of all concerned. It is to be hoped that 
it will not let the matter rest until it has a square 
answer from all responsible parties. The history of 
the enterprise for ten years has been one of evasion, 
with preferential attention to other matters. Mean¬ 
time a valuable asset of 2,600,000 manuscript titles, 
costing at least a million dollars, has lain unused and 
unusable, and another quarter of a million dollars 
more or Itsss has been spent on half a million more 
titles, while marking time for responsible agencies 
to make up their minds or debtor nations to balance 
their budgets. 

To a thrifty librarian the fact of these aecumulated 
siisets, together with the fact that the catalogue is a 
f0ii4 ooneera with fifty to one hundred thousand 


dollars possible annual income, is the crux of the mat¬ 
ter. The question raised by the Smithsonian is not 
the question of presenting a new project to be justi¬ 
fied, financed and initiated, but whether perfectly 
good machinery worth ut least $3,000,000 is to be 
scrapped, in an enterprise bound to be revived some¬ 
time, as Professor Armstrong, of the Royal Society, 
prophesies and as many scientific bibliographers in 
many countries arc on record as believing. 

It is at this point that the overture of the Smith¬ 
sonian becomes a matter of practical business concern 
both to the research trust endowments and to the 
libraries. The research endowments are bombarded 
with bibliographical projects of varying method and 
degrees of merit. They aid or support a good many 
projects. They are deeply concerned as trust organi¬ 
zations to put their money whore it will do the most 
good. Other things being equal they prefer to put 
it where one dollar will do the work of four. This 
seems to be a s]>ot where one million, perhaps a 
quarter of a million, will do the work of four millions. 
If its usefulness merely averages with these other 
projects the endowments are likely to feel that its 
claims come fii'st. It is here they can give the most 
bibliographical service with the least money. The 
proposition touches the libraries in a very similar 
way. If and when the matter is revived it will depend 
for financing, if not on the endowments, then on 
library subscriptions. If this machine is scrapped, 
when a new one is started either a $3,000,000 endow¬ 
ment must be had from promoters of research or a 
quadruple price charged to libraries. 

This leads straight to the crucial question of 
whether the international catalogue is in fact a pri¬ 
mary, essential or indispensable tool in such sense 
that it is bound to be revived sometime. It no doubt 
seems a futile and mortifying matter to those who 
have boon deeply engaged in the problem for thirty 
years that they should have to rejustify and reflght a 
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matter which was fought to the flgiah thirty years 
ago. But it IB fair enough. It is not the only real 
bibliographical need of science. There are at least 
two other equally well-defined needs—abstracts and 
handbooks, Without disparaging the usefulness of 
these two other tools, it must be confessed that a good 
ease is made by those who claim that something like 
the international catalogue is the essential and only 
indispensable tool among the three types. 

A dispassionate general bibliographer must recog¬ 
nize that this is a conclusion towards which th^ whole 
history of bibliographical experience tends. The com¬ 
plete survey, in full title form, of the whole literature 
of any subject or group of subjects is the only solu¬ 
tion of the main need of the student in research and 
in the higher learning, i,e., completeness, and the beet 
solution as to his need for a perspective. 

The reason for this lies in the cooperative nature 
of advanced intellectual work. Intellectual progress, 
in whatever Unc, is based on gathering together the 
results of all previous intellectual work on a particu¬ 
lar subject, large or small, surveying, integrating and 
building on this foundation. This collected and in¬ 
tegrated material serves as a necessary basis both for 
those who, by teaching or reading, are at work turning 
scientific discovery into common knowledge and for 
those who use the same integrated material os basis 
and point of departure for research effort to produce 
some new and useful variation, or contribution to the 
subject. If the research worker misses some result 
of work previously done, it involves at least the waste 
of having to do it over again, and it may involve 
loss of efficiency through the missing of some key fact. 

The evidence that the full title method, as distin¬ 
guished from the abbreviated or index method on the 
one hand and the annotated title or abstract on the 
other, is best, is that the title is just what biblio¬ 
graphical experience has evolved as the shortest de¬ 
scription of the work or article which will serve. It 
is itself an abstract, made by the author himself to 
describe in the briefest way that he can devise what 
he considers the gist of the article. No other system 
of abstracts can pretend to describe a group of 
articles as well in the same number of words. 

In short, bibliographical experience confirms the 
judgment that something '*very like” this catalogue 
as to completeness is the essential, and full title 
method best, without prejudice as to variety in other 
details. 

The obvious question at this point is, if the matter 
is so plain, in the nature of the case, iU bibliographical 
experience, in the judgment’ of scientific bibliogra¬ 
phers and users, in its financial aspects and in its 
waste eliminating and efficiency promoting character, 
why has the catalogue not been derived long agot 


There are in fact reasons which ought well have 
hindered the most worthy of enterprises. 

In the first place, there were the War debts. The 
temper of the congress of regional bureaua in lil22 
was so decided in favor of revival that the committee 
appointed by it might likely have made progress in 
getting support from the respective governments for 
the overhead editing and printing also if it had not 
been for the war debt situation. The committee found 
on inquiry what has since been confirmed under re¬ 
newed inquiry, that under the debt repayment condi¬ 
tion it has been difficult enough to keep up on the 
work of the national bureaus and quite impossible 
to ask to add to the post-war budgets for overhead 
and printing in view of the sharp watch and criticism 
by creditor nations on all budget increases. 

Another reason thought to be decisive by Professor 
Armstrong is the gprowing patoion for specialisation 
among scientists which makes them indifferent to the 
seoing-as-a-wholo aspects, promotes a scramble for 
special privilege and blinds to the economies of whole¬ 
sale and machine production in bibliography, as 
against desultory special bibliographies. 

Again, the initial demand for a cool $1,000,000 
($76,000 per year for fourteen years) for publishing 
arrears was in fact a major deterrent. It is a stun 
big enough to give pause to any project and demand 
full justification before proceeding. The Smith¬ 
sonian now proposes to cut this som out altogether, 
leaving arrears to the future. At any event this 
l^roblem of arrears could be fairly provided for by 
simply filing the cards as they are and organizing a 
modem library card and photostat information ser¬ 
vice, at a cost of 10 per cent, of the printing estimate. 

Finally, there is the matter of means, or rather of 
connecting with the means, for it seems obvious that 
there is no serious lack of money tot approve^ seieh- 
tifio bibliography. Very much more mpni^ is now 
spent for this in a desultory and competitive way than 
would be needed for a comprehensive wholesale 
handling. 

There seems little doubt, if one oan judge by the 
coarse of other events, that, if the above statement «f 
the situation is sound, some agency for the promotion 
of research will be giad to fnmiah at least tiie mini* 
mum means. If it is true that the oatalogue fills an 
essential need, in the best way, on a wholes^ Mols^ 
which insures the most eeonomieal prodaotSein uid 
low eost to the user, by eliminattng wsatetul and ib- 
effeetive easual effort, there is ht^s ehsneb ih^ it 
will not fiiid reasonable pnvhdon, if it eaa ^ an 
adequate hearing. 

The problem is, thwefon^ to .get the iaetie 
in a ^vineing way and preaenied by 
the eonfldeoM of ' 
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Of ttotbm file SitiiiiuKmian Itself has ite own pres’ 
fige. It mithi itoe this prestige to induce the two 
great institationB organised for the promotion of 
eooperation in intellectual work, fiie League Commit¬ 
tee and the National Eesearch Council, to take up 
this particular question for definite consideration on 
its merits and to consider the whole situation of the 
bihliography of science in a broad way with view to 
inducing the cooperation or amalgamation of existing 
enterprises. This would reach one of two results: 
either the promotion of this project in its suggested 
form, or a modified form, perhaps a highly modified 
form, in which latter case it would inevitably lead to 
some project viewing the whole field of bibliography 
as one; or on the other hand, it would produce a 
responsible opinion against the catalogue which would 
justify the Smithsonian in abandoning the project 
and refusing to apply for further appropriations. 

Scientific bibliography has the very high honor in 
bibliographical history of having been the first to 
conceive and to carry out on a large scale in the 
international catalogue the seeing-aa-a-whole aspect 
of things which the modem school of psychologists is 
now exploiting. It would be an even greater honor 
if it should lead the promoters of research generally 
to apply the comprehensive method to other large 
flidda. 


EbNKBT CtJSHlKG RlCHAnnSON 
LfBEABY or OonOBKSB 


WHAT IS CONTROL? 


W® fail to understand by what authority, or proo- 
ees of reasoning, Professor Woodworth' would limit 
fha use of the term control to “definite conscious 
action of a rational being, something done by man for 
his own benefit . . , always something that carries 
out kis will” 


The dictionaries define control, u. t., in part as fol¬ 
lows: “to exercise a directing, restraining, or govern¬ 
ing influence over; direct; counteract; regulate^ 
(Standard); “to eacendse control over, in restraining 
or flecking; to subject to authority; direct; regulate; 
govern; dominate” (Century); “to exercise restraint 
or direct influence oyer, to dominate, regulate; hence 
Iso IWld from action, to curb, subject, overpower” 
(Webster). One could scarcely formulate a truer 
picture of the present-day aims of economic entomolo- 
UlstSi with reference to our insect enemies. Nowhere 
do we And a definition that reBtriots the term as 
by Professor Woodworth. Uncontrolled, 
to diut way of thinking, means a condition where con- 
by man or by any other factor is not sufficient 
^ doibi^te. 
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Professor Woodworth apparently objects to includ¬ 
ing under control the action of parasites and preda¬ 
tors- Certainly a paruaite or predator which destroys 
a noxions insect is “counteracting,” “curbing” and 
“exmreising a restraining influence on” the develop¬ 
ment of that species. Whether or not it is conscious 
of what it is doing, or is carrying out its own will, 
makes no difference in the end result. 

Is it not time that biologists, at least, should recog¬ 
nise that man is an animal and a port of nature, by 
discarding the term artificial for all his relations to 
the rest of the organic world T In a very real sense, 
man’s fight against his insect enemies is os natural 
as Uiat of a parasite or predator. Until we are posi¬ 
tive that “definite conscious action” is found only in 
the behavior of the human species it may be unwise to 
emphasize unduly our separation from the rest of 
the animal kingdom. 

We also fail to follow the connotation that remedies 
are necessarily eradicative. The term remedy seems 
to be used at present chiefiy to designate pharma¬ 
ceutical preparations or medicines used for the cure 
or relief of diseases or ailments. These, we are too 
sadly aware, are generally far from being eradicative. 
Remedies, like treatments, imply that the trouble 
which they are aimed to correct has already begun. 
Preventive measures, on the other hand, are anticipa¬ 
tory, and are aimed to ward off, or stop the trouble 
from happening, by the application of previous mea- 
sores. Remedies, treatments, preventive measures, 
parasites and predators—all “counteract” or “re¬ 
strain” the posts against which they are used, and 
therefore control seems to us to be the best general 
term. 

We would include under the general comprehensive 
term insect control all adverse operations and ecologi¬ 
cal conditions that make life hard for insects, that 
tend to kill them or to prevent their increase in num¬ 
bers or their spread over the earth. As so defined, 
insect control may then be classified as follows: 

A, Applied control: measures that depend upon man for 
their application or success, and can be influenced 
by him to a considerable degree. 

1. Chemical control; the use of insecticides and 

repellents, substances that kill insects by 
their chemical action or ward them off by 
their offensivenesB. 

2. Physical or mechanical control; special opera¬ 

tions that kill insects by their physical or 
mechanical action. 

S. Cultural control; regular farm operations per¬ 
formed in such a way as to destroy insects 
or prevent their Injuries. 

4. Biological control: the introdpetton, encourage¬ 
ment, spread and increase by human aid of 
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predacious and parasitic insects and other 
animals and insect diseases. 

5. Legal control: the control of insects by con¬ 
trolling human activities. 

B. Natural control: measuros that do not depend upon 
man for their continuance or success; and can not 
be greatly influenced by him. 

1. Climatic control: the restraining influence of 

cold; heat; 'windS; storms and other adverse 
weather factors, 

2. Topographic control: the restraining influence 

of natural barriers; such as ocoans; riverS; 
mountains; unfavorable vegetation or soil. 

3. BiologicjiJ control: the operation, without human 

aid, of the parasites, predators and insect 
diseases naturally present in any region. 

Wo bclievo that there is a perfectly good reason 
why “the term control . . . has finally practically dis¬ 
placed the older term^^ and why less than 5 per cent, 
of recent writers on insects and fungi are using other 
terms in place of it. 

C. L. Metcalf 

Univeksity of Illinois 

The appearance of an article entitled ^What is 
Control?” by Professor C. W. Woodworth in a recent 
issue^ raises an interesting point. If natural control, 
as a term, be discarded, as suggested, what subatitutu 
may best be employed in less technical bulletins of 
experiment stations and the like to designate those 
factors of nature which exert a restraining influence 
upon organisms, such as injurious insects and fungi, 
Which are the subjects of such publications? 

Chapman, Graham and others have developed the 
term environmental resistance, which has been defined^ 
as *‘the sum of all the factors in an environment that 
tend to reduce the rate of insect multiplication.” 
These factors ore physical, biological, etc. This term, 
environmental resisthnee, which is, perhaps, more in¬ 
clusive in scope than the connotations associated with 
natural control by some, might well be used exclu¬ 
sively in place of the latter; ‘^natural control,” how¬ 
ever, is often useful. The impression has been gained 
that natural control, as a term, need not be abandoned 
on the basis of the argument of the article mentioned. 

After a lucid and rather satisfying explanation of 
how “control” has supplanted such medical expres¬ 
sions as “remedy” and “preventive,” Professor Wood- 
worth concludes that “natural control . . . should 
disappear from the literature of entomology” because, 
as a term, it is considered self-contradictory and the 
equivalent, etymologically, to non-control. This ol>- 
jection is based upon the concept that, since the in¬ 
fluence of those factors which, properly, may fail 

X Science, 71: 388, April 11, 1930. 

«S. A. Graham, “Principles of Forest Entomology," 
p. 32, McGraw-Hill Book Company, New York, 1929. 


into this cat<^ory is exerted quite independently of 
man, no control has operated, *.e., control is not con¬ 
trol unless initiated, directly or indirectly, by man 
(or by sonic other intelligence in the universe acting 
for the benefit [?] of man), and control “is always 
something that carries out his will.” 

This limited and anthropomorpliic construction of 
control is not supported by the opinions of certain 
lexicologists. Two dictionaries, taken at random, 
define control as “a check,” “a restraint,” “the power 
of keeping checked,” “a regulation.” No express 
statement that only man (or a superhuman entity) 
can exert such an influence is usually to be found; 
indeed, “one who or that which controls”* has been 
noted. 

In the article cited, it is further stated that “un¬ 
controlled ... is almost universally expressive of the 
action of nature where a control by man is not exer¬ 
cised.” If it be granted that this usage may hold 
generally—though, strictly, it does not hold exclu¬ 
sively, and one may conceive of non-human limiting 
factors that may not, or have ceased to, operate—it 
still need not invalidate the term natural control. 
Philological studies have shown the essential plasticity 
of a living hinguage, as witness sanguine, originally 
bloody, then abounding with blood, finally cheerful, 
hopeful, confident. As the remark of a colleague im¬ 
plies, the points made against the use of the term 
natural control might hold with at least equal force 
(or lack of force) with “natural selection.” The 
article cited does not challenge the fitness of this par¬ 
ticular term, which has achieved virtual universal 
acceptance and which may be said, conservatively, to 
be good usage. 

If “control” may be used as it has been defined: 
a check* or a restriction, it then would seem not 
excessively arbitrary to add “natural” (belonging to 
nature, not artificial) to obtain an expression descrip¬ 
tive of such natural factors as parasites, predators, 
lethal temperatures, fluctuations in the food supply, 
et at., which—from the view-point of man—do much 
to limit the injuriousness of certain insects, fungi, etc. 
In view of the usages of indirect and direct control, 
chemical and biological control, etc., it should not be 
amiss to retain, as an antithetical expression for arti¬ 
ficial control, the simple and reasonably self-defining 
term, natural control. It is in just this sense that 
such eminent entomologists as W. R. Thompson and 
P. Silvestri have used natural control. 

Rathond L. Tatloe 

Bar Harsor, Maine 

BFunk and WagnalPs Desk Standard Dictionary, p. 
188, 1915. 

* Incidentally, “check" has at least two meanings lor 
which “control" is used synonymously, eis. (%) re* 
straint, (2) the untreated unit or phase in an M^riment 
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THE SECOND CAPTURE OF THE WHALE 
SHARK, RHINEODON TYPUS, NEAR 
HAVANA HARBOR, CUBA 

In 19528 we put on record^ the capture of a thirty- 
two foot whale shark on November 20, 1927, at 
Jaiinanitas, a fishing village in the suburbs of Ha¬ 
vana, about five miles west of the mouth of the harbor. 
Now we have the data for the taking of another at 
Cojimar Bay about as many miles to the east of Hu- 
varm, and interestingly enough the new specimen is 
of about the same size—the former thirty-two feet, 
the present one thirty-four feet. 

On March 10, 1930, a Havana paper contained a 
notice of the capture of a gigantic “Pez-dama” or 
checkerboard fish on that day ofE Cojimar. Investiga¬ 
tion confirmed the account. The Havana papers dur¬ 
ing the ne3ct few days printed a i)icture of the fish 
drawn up on the beach and gave accounts of its cap¬ 
ture which on investigation were found to give the 
facts. AH available data from the papers and from 
talks with the fishermen have been ased in writing this 
notice. 

The accounts, which seem reliable, are that this or 
another fish had been seen in the open aea off Cojimar 
for at least three years, and efforts had been made to 
capture it. So well known was it that the fishermen 
had dubbed it “El Elefautc” from its huge size. 
That the presence of this fish off Cojimar was common 
knowledge is attested by the fact that a Spanish mer¬ 
chant, Sr. Jos^ V. Ferndndez, of Havana, had subsi¬ 
dized a crew of fishermen under Jos^ Gonzalez to 
watch out for and to capture the fish. They had been 
provided with steel cables, empty metal casks or 
“drums’* and specially made harpoon lines and har¬ 
poons. The necessity for the latter will be under¬ 
stood when it is recalled that the akin of lihineodon 
is from three to four inches thick, and not penetrable 
by the ordinary harpoon. 

The method of capture seems to have been some¬ 
what 08 follows. Two gasoline launches managed to 
get a slip noose of small steel rope over the shark’s 
head and around his middle—^vor the pectoral fins 
and just in front of the dorsal as is shown in a photo¬ 
graph. The wire cable was then drawn tight, con¬ 
fining the pectorals and hampering the fish’s activity. 
Since this attack took place out on the open sea, in 
water of some depth, it was necessary to hinder the 
shark from diving or at least to locate it when sub¬ 
merged. This was effected by ufibcing (how we have 
not been able to ascertain) empty metal barrels or 
drums to the cable. This done and the whale shark 
being more or less held at the surface, two or three 
harpoons were thrown into it just back of the head 

W. Gudger and W. H. Hoffmann, ^^The Whale 
Shark, Shineodon tppm, near Havana Harbor, Cuba; 
the Fifth Record from the Straits of Florida, ’ ’ American 
Mna^m Noritateo, 1928^ no, 818, 7 pp., 4 figs. 


and above the gill region. With Rhineodon thus 
doubly held to the boats, about fifty shots were fired 
into its body in the endeavor to kill it. We have a 
photograph in which the wire rope and the harpoons 
are plainly visible. 

The fish does not seem to have offered much re¬ 
sistance to this treatment, and was finally towed and 
driven from the open aea into Cojimar Bay and 
stninded in shallow water. A crowd quickly col¬ 
lected and an effort was made to pull the gigantic 
fish up on the beach. But since the monster was 
thirty-four feet long and bad an estimated weight of 
nine tons, the utmost efforts of forty men were not 
sufficient to effect this, and it was finally achieved by 
putting the fish on a wooden framework (allied to 
the “stone boat” of New England) and by dragging 
this up by means of a winch or crane. The fish was 
still alive when brought to the beach and died some 
twenty-four hours later—presumably from loss of 
blood resulting from lance thrusts in the gill region. 
There seems to be no other method to compass its 
death, unless by the use of a bomb-horpoon. 

The huge fish was finally drawn on the shore where 
it was covered with an awning to protect it from 
the sun. Hero it was visited by great numbers of 
people not merely from the countryside but from 
Havana* The picture published by the Havana El 
Diario was made of the fish under the awning. Later 
the skin was removed and taken to Havana where it 
is being mounted j‘or exhil)ition. 

As in the case of the other Havaim specimen this 
fish seems to have come near shore in pursuit of schools 
of sardines, on which the fishermen allege that it feeds. 
This, as noted in our former paper, coincides with 
the other definite information which we have about 
its feeding habits in the western Indian Ocean. 

This fish, a male as was the other Havana specimen, 
offered no effectual resistance to ca 2 )ture, but seemed 
very sluggish—even stupid. This indeed seems char¬ 
acteristic of the whale shark. All other specimens 
taken in the Florida Straits have put up no fights nt 
all, in fact have done nothing save drag the attack¬ 
ing boats around. However, the three captured on 
the Florida coast (the fourth came ashore dead) have 
been taken in shallow water where they could not 
effectively exert their strength. But the two taken 
near Havana have made no more resistance than did 
the Florida fish, notwithstanding the fact tiiat they 
were taken in the open S£sa, in water of at leaat 
moderate depth—water by no moans so shallow as 
to hamper the fish. These two did no more than drag 
the boats around with them, as the others have done. 

In conclusion we may add that the capture of this 
new specimen of Rhineodon is by no means sur¬ 
prising. This oonolufiiou is arrived at because the 
capture of one other Havana and of four Florida 
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specimens have been recorded from this general region. 
And secondly, becanse the bead fisharman of the crew 
that caught the first Havana specimen reports that 
after the capture of this 6sh he iiad two months later 
seen in the same locality and had tried to harpoon 
another huge spotted shark. The same reports come 
to us now for a second specimen in the waters of 
Cojimar. Then again we have seen recent newspaper 
accounts (unconfirmed) of a specimen seen off Bimini, 
Bahamas. 

It is a matter of regret that tlie demise of Sr. 
Femdndez took place some months before the roaliza- 


tioh of his dream for the talcing of this great Aoark, 
the search for which he had maintaizied for in4ny 
months. However, the mountittg of the seems to 
be going forward under the direction of his widow and 
of the head fisherman and it is to be hoped that the 
exhibition of the mounted fish may bring in sufficient 
returns to recoup at least some of the expenses of its 
capture and preparation. 

E. W. GinxjicB 

Akxricak Museum of NATtraAii Histoby 

W. H, HoirVMAKW 

Labobatobto Finlay, Havana 
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REMARKS ON THE HISTORY OF COSMIC 
RADIATIONi 

In previous articles I have never sought to assign 
the origin or history of the speculative ideas about 
atom building in cosmic processes—a very ticklish 
thing to do, since during the paat twenty years this 
question has aroused general interest. But if the 
historian of this domain can find anything useful in 
it, I will be glad to contribute my own knowledge of 
the history of the subject 

In the year 1904, when I was engaged in the study 
of certain rare ores for their uranium content by the 
action of radioactivity, Professor F. R. Moulton, of 
the University of Chicago, came to me with the state¬ 
ment that even if the snn were originally of pure 
uranium it could not have given up as much energy 
as he would regard as necessary for a minimum of 
the life of the sun, and that, therefore, it was neces¬ 
sary to postulate a store of cosmic energy from a 
previously unknown souxoe for the stellar ene^es. 

Now this source had already been found, although 
I did not, at that time, fully appreciate it; the inter¬ 
changeability of mass and energy was demonstrated 
in 1901 for special oases by the experinmnts of Kauf- 
raann, and the discovery of radiation pressure some 
years before was also of great importance. A few 
years later (1905) Einstein discovered this inteiv 
changeability as a consequence of the special theory 
of relativity, and from ^s time on this theory was 
available to any one who, like Professor Moulton, 
was seeking a new source of energy for the continued 
existence of the life of the celestial bodies. Cer¬ 
tainly, for something less than ten years it was a 
theme of general table conversation at the University 
of Chicago. As soon as the Mosleyian relations 
(1913-14) and the existence of the isotopes were dis¬ 
covered, atom building within the stars, acoompiuiied 

1 Translated from the FhjifsftstMtis ZeitscHrifU Kr. G, 
M«fCh, 1630. 


by a change of the superfluous mass into radiation, 
was considered as a source of stellar energy. Hark¬ 
ins* explained in detail this loss of mass, or packing 
effect, in the atom building process. I mentioned this 
fact in the first edition of my book “The Electron.”® 
That this phenomenon is not sufficient to explain 
the energy of the universe was shown later on. In 
Nature (1917) Eddington mentioned the idea of the 
annihilation of matter by collision and the complete 
superposition of the positive and negative electrical 
fields, and ascribed the idea to Jeans.® 

Certainly by the year 1915 the idea of the building 
of the elements from hydrogen as a source of univer¬ 
sal energy was prevalent, and in 1917 the total de¬ 
struction of mass as a more active source found its 
^ay definitely into the literature, and was familiar 
at other universities than Chicago, Btnce these ideas 
are obvious conseqaenoes of the Einstein equations 
(1995) and the known existence of isotopes (hydrogen 
with the atomic weight 1.008 instead of 1). 

In OUT conversations at Chicago W. D. MacMillan 
constantly held out for the view (hat a atiU ^nrther 
step forward should be taken and that the idea of the 
“running down of the univetwe” should be given up 
by the assumption that atom building went on in 
space by the condensation of radiation into atoms. 
He discussed this idea with me in detail in the year 
1915, and in July, 1918, he publWied it in full.® 
Any one who is interested in the history of this sub¬ 
ject should read MacMillan’s other articles,* sinoG 
this investigator, on the thecretic side, is the forefficst 
representative of the idea of the development of c(^ 
mie energy by the process of atom buUdtng. 

These three ideas, first, atom building from hy^- 
gen; second, the radiating away of mass, and thir4> 
the condensation of radiant mmxgy into atoms,, ate 

• PWl. 80: 71^3, 1915. 

• P, 208,1917. 

^Nature, 70: 101, 1904. 
a AdcophyeiooK Joimud, 48r SSl, 1919. 
a ftOHNoa, 02, July 24 and Augast 7, 
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th$ ^roo l^ypothoses iot irhkh we bave obtained 
experiinentel proof. 

Heretofore 1 have not tried to aasign priority to 
any one with mpeot to speculative ideas^ since we 
have oongidered it our problem to show how far our 
experimental results were of slgnihcance to these now 
familiar ideas. We made a small step forward iij 
giving a quantitative proof for the cosmic origin of 
the radiation in 1925^ in that the longest wave-length 
observed, according to our method of calculation, 
agreed with the Einstein equation corresponding to 
the building of heliaiu out of hydrogen; and last 
winter (February, 1927) we found clear and authentic 


proof that this and other atom building processes are 
actually the source of the cosmic radiation. We 
proved further, contrary to all previous assumptions, 
aside, perhaps, from the assumption of MacMillan, 
that the atom building process does not occur in the 
stars, but in the depths of interstellar space. 

If there is any one besides Einstein who was a 
pioneer in the development of the theoretical ideas 
for which we have found experimental proof it is W. 
D. MacMUlan. Any one who since 1918 may have 
sought to write the history of the atom building proc¬ 
esses should have given him a deserved recognition. 

Robert A. Millikan 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN APPARATUS FOR HANDLING PARAFFIN 
RIBBONS 

Thx need for a convenient moans of handling sev¬ 
eral paraffin ribbons at one time was the incentive 
for contriving the following piece of apparatus. 

A good-sized photographic tray was fitted into the 
top of a metal box containing an eleotrio heater and 
a thermostat. The tray was filled about half full of 
water. Water at a temperature of approximately 
30^ C. spreads the ribbon out smoothly yet is not so 
hot as to make the paraffin soft enough to be incon¬ 
venient to cut with small scissors. 


THAT CONTAINING WATER 



The paraffin ribbons are cut to about the length of 
the tray and transferred to the water with a pair of 
tweezers. The bath is large enough so that several 
long ribbons can be spread out side by side. With 
the aid of a strong light and a hand lens the un¬ 
wanted parts of the ribbon can be detected and 
removed from the bath. Then the ribbon is cut to 
proper lengths, the fixative-covered slide is slipped 
under the section and the piece of paraffin ribbon 
floated to the exact position. 

The tray may be removed and a plate placed on 
top or the whole box turned over, resulting in an 
ordinary constant temperature embedding table, 
which can be used for drying slides and for softening 
the paraffin before dissolving the ribbon in xylol. 

Briefly summed up, this pieee of apparatus does 
the following: (1) Spreads the paraffin ribbon out 
flat and smooth. (2) Holds eevoral long ribbons. 
(3) Undesirable parts of the ribbon can be detected 
and removed. (4) The paraffin ribbon can be easily 
cut to desired lengths. (6) Provides a convenient 
method for placing the piece of ribbon on the slide. 
(6) Turned over it functions as a large embedding 

Thomas J. Habbold 
Department or Hoeticui.ture, 

Gboroia State Collkoe 
or AoarcuLTURE 


SPECIAL ARTICLES 


THjB METABOLISM OF THE LOCAL EXCITA- 
TOfRt PROCESS and OF THE PROPA¬ 
GATED DISTURBANCE IN NERVOUS 
TISSUES^ 

IlK AQ tarliev ptlper I tried to efaow that the ohemi- 
ahahgw Rnduoed in a tissue by means of an 

of^ t^^ reealte have been oounmnleated in an 
eelMiuli leettutt and nnhlished in the 

Vol IV, No. 8. 


electrical etimnlation differ from those caused by the 
physiologioal conduction of excitation waves. I was 
at first brought to this opinion by the following facta. 
Nearly all investigatione of the metabolism of the 
excitatory prooeee in the nervous system were carried 
out in enoh a manner that the part to bo inveeti* 
gated was stimulated directly. Parker alone for 
methodieal raasons stimulated the nerve onfolde of 
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the chamber in which the CO^ output was measured. 
And whereas nearly all other authors had found the 
gas exchange iuorcasod from 50 to 300 per cent., 
Parker obtained only an increase of about 14 per 
cent. This made me suspect that the differences be¬ 
tween these results were caused by a difference 
between the metabolism of the local excitatory process 
and that of the proj)agated excitation waves, and 
induced me to pursue the question further. 

One of my collaborators, v. Ledobur, made com¬ 
parative investigations of the oxygon intake and the 
COg production of the isolated spinal cord of the 
frog, stimulating with induction shocks either directly 
or by way of reflex through the sciatic nerve. In 
the first case he observed a strong increase of the gas 
exchange, >vhile the reflexive, that is, the physiologi¬ 
cal, stimulation produced no increase, or only an 
insignificant one, in the normal spinal cord. In the 
organ poisoned wdth atrychnuje, evidently in conse¬ 
quence of the greater spreading of the excitation, the 
increase was larger, but still much less than with 
dire<Jt stimulation. It seems to me impossible to 
explain this in another way than by fundamental 
differences between the effects of local stimulation and 
of physiological conduction. 

If this is the case with the central nervous system, 
it must bo expected that the peripheral nerve behaves 
in the same manner. Therefore I performed in the 
Marine Biological Laboratory of Woods Hole and 
in the Physiological Laboratory of Breslau a number 
of experiments concerning the influence which is e..- 
erted on the oxygen intake of different nerves on the 
one hand by the local excitatory process and on the 
other hand by the propagated disturbance. I used 
for this purpose a microrespirometer, which allows 
cither a part of the organ situated inside of the 
respiratory chamber or a part left outside of it to 
be stimulated by electrical shocks. Using the leg 
nerves of bull-frogs I was surprised to see that the 
increase of the gas exchange effected by direct elec¬ 
trical stimulation was incomparably less than I had 
observed in German frogs. Nevertheless, in a few 
experiments the increase of oxygen intake was dis¬ 
tinct by stimulation inside the chamber, while the 
conducted excitation produced by the stimulation out¬ 
side of the chamber did not cause any increase at 
all. This, however, can be shown much more dis¬ 
tinctly with European frogs, which, as mentioned 
above, have a much larger increase of gas exchange 
when stimulated. While this increoso with direct 
stimulation amounted to between 50 and 80 per cent,, 
the propagated disturbance again did not cause any 
measurable increase. The derivation of action cur¬ 
rents at the end of the experiments proved that the 


oonductibility had been preserved. From these ex¬ 
periments certainly it must be concluded that the 
chemical changes produced boully by electrical stimu¬ 
lation differ distinctly from those caused by physio¬ 
logical excitation. 

This is also made evident by experiments performed 
in a similar manner on the isidated spinal cord of 
the dogfish. Here too the stimulation outside of the 
respiration chajnber did not inci’case the oxygen in¬ 
take, while the stimulation inside of it produced an 
increase of from 40 to 75 per cent. If the movements 
of the tail on stimulating the spinal cord are taken as 
a test of exciUibility, the latter Bccms to have dis¬ 
appeared aftiM* one hour. Tlu^rcfore in this experi¬ 
ment the physiological conduction w^aa per Cecil y sus¬ 
pended, wdiile the local excitatory process produced 
by artificial stimulation was preserved. This shows 
that the usual method of judging the local excitability 
by the reactions of a remote end-organ is quite subject 
to error. 

There are a number of observations which agree 
very well with these ideas. Parker earned out an 
ingenious experiment about the gas exchange of 
unsevered nerves, lie isolated a large part of the 
vagus nerve of snaki^s without cutting it. Then the 
neck of the animal was bent towards the heart and 
the vagus looped in the opposite direction. This loop 
was inserted into the respiratory chamber, where the 
COj output was measured. No change of this COj, 
output was noted when the nerve was separated from 
its central and its peripheral connections and thus 
the passage of all impulses was interrupted. This 
observation also led Parker to the conclusion that 
the passage of normal impulses over a nerve does not 
call for an observable increase of gas exchange. Per¬ 
haps also the peculiar difference in the effect of the 
electrical stimulation upon the oxygen consumption 
of the nerve in bull-frogs and European frogs may 
be explained in such a way. It seems very improb¬ 
able that the physiological conduction should be 
fundamentally different in animals so closely related; 
it is much easier to assume that the effect of artificial 
stimulation differs because of some unimportant struc¬ 
tural peculiarities. 

The artificial electrical stimulation of an organ has 
generally two different effects: changes storting the 
excitation waves and containing the processes of 
metabolism observable under physiological condi¬ 
tions; besides these changes the stimulation effects 
further local chemical processes which depend on the 
intensity of the current and have nothing to do with 
the processes taking place under normal eonditions.^ 

a I think these views agree with the ideas expressed 
by Dr, Lillie in his review of my lecture (of. the CcUect- 
ing Net, loo, oit.). 



jtmt 20, loaoli 


BCIENCE 


643 


For the gas exchange both kinds of changes differ 
Vastly; the large increase of the oxidation, up till 
now regarded as the expression of the physiological 
excitation of the nervous system, is only an aitilieial 
product of the electrical stimulation. This must not 
refer to all chemical processes. Some years ago I 
found with my collaborators that the isolated central 
nervous system of the frog consumes sugar from the 
surrounding solution and that this consumption of 
sugar, especially of glucose, is very much increased 
by electrical stimulation. Now I performed a nevv 
senes of experiments, where the sugar consumption 
was compared when the spinal cord was directly 
stimulated and when it was stimulated by way of 
reflex through tlie sciatic nerves. In contrast to the 
observations on the gas exchange the result was quite 
the same in both cases, as well in the nonnal, as in 
the strychninized organ. Therefore the increase of 
sugar consumption is no artificial })roduct of stimu¬ 
lation, but a process really conditioned by the physio¬ 
logical excitation. As the sugar consurnptitm pro¬ 
duced by way of reflex is accompanied by only a 
small increase of oxygen intake, we must conclude 
that the main part of the sugar does not disappear 
through oxidation. 

I can not close without thanking once again Dr. 
Jacobs for the extraordinary hospitality shown to me 
at the Marine Biological Laboratory in Woods Hole. 

Hans WiNTEKSTEtN 

University or Breslau 

THE OCCURRENCE OF A PELLAGROUS- 
LIKE SYNDROME IN CHICKS 

A PELLAOHOUB-UKK syiidrome in chicks has recently 
been obtained at this laboratory in an experiment 
which waa originally designed to throw added light 
upon an unusual type of leg paralysis occasionally 
encountered in chicks fed semi-synthetic rations. 

The external manifestations of this nutritional dis¬ 
ease appear chiefly at the eyes, at the mouth comers 
and upon the feet. The odg^ of the eyelids become 
granular and contract bp that vision is restricted. 
Later, a viscous exudate is produced which causes 
the eyelids to stick firmly together. 

Crusty scabs appear at the corners of the mouth. 
These gradually enlarge and may even spread so as 
to involve the margins of the skin around the nostrils 
and underneath the lower mandible. The skin upon 
the bottoms of the feet and between the toes peels off. 
Afterwards, small cracks and fissures appear at 
these points. These enlarge and deepen so that 
chicks affected are sensitive to walking. 

Feathering is retarded, and the few feathers pro¬ 
duced are rough and staring. There is, however, no 


loss of down or feathers comparable to the loss of 
hair obtained in pellagra in rats. 

Post-mortem examination of chicks that die al¬ 
most invariably shows the presence of a jms-Uke sub¬ 
stance in the mouth and of a grayish-white exudate 
in the stomach. The entire intestinal tract is almost 
entirely devoid of undigested food residues. The 
small intestines lack tonicity and appear atropic. 

The liver is found frequently to vary in color from 
a faint yellow to a deep dirty yellow, and occasion¬ 
ally it may show hypertrophy. The kidneys reveal a 
tendency to enlargement and appear grayish-white or 
inflamed and hemorrhagic. 

This syndrome first appeared in a group of White 
Leghorn chicks when about three weeks of age which 
were fed a normal diet except for the use of Merck’s 
powdered egg albumin in place of the more common 
protein of animal origin. At six weeks of age the 
few chicks remaining averaged 128.4 grams in weight 
and the mortality was 72 per cent. 

The substitution of purified casein for the egg 
albumin in the basal ration delayed the onset of the 
pellagrous-like symptoms but gave no improvement 
in growth. Granulation of the eyelids and encrusta¬ 
tion of the mouth corners were less severe in this 
group, but most of the chicks dfiveloped foot condi¬ 
tions just as bad as those in the egg albumin group. 
The average weight of these chicks at six weeks waa 
119.0 grams and the mortality was 30 per cent. 

The addition of 2.5 per cent, of autoclaved yeast 
to the purificd-casein basal diet improved growth, 
prevented granulation of the eyelids and encrusta¬ 
tion of the mouth corners but did not prevent en¬ 
tirely the occurrence of scaly, cracked feet. Five per 
cent, of autoclaved yeast completely prevented all 
these conditions and produced still better growth. 
The best growth, however, was obtained by the ad¬ 
dition of 10 per cent, of autoclaved yeast to the puri- 
fied-casein basal diet. At six weeks, the average 
weight of the chicks in this group was 420.(5 grams, 
a weight 33.4 per cent, greater than the normal 
average weight for White Leghorn cliicks six weeks 
old used at this laboratory. No mortality was ob¬ 
tained in this group or any of the other groups which 
had received autoclaved yeast. 

The data obtained in this experiment domonstnite 
the intense requirement of another species for the 
vitamin or vitamins present in autoclaved yeast, com¬ 
monly called vitamin vitamin G or the P-P factor, 
and indicate that the chick may be a more suitable 
animal than the white rat for determining the quan¬ 
tity of this vitamin present in food-stuffs. 

L. C. Norris 
A. T. Ringrosb 

OORNBLL UNIVaRSITT 
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THE EFFECTS OF X«SADXATION ON 
COTTON 

In the summer of 1927, during the period when 
Br. H. J, Muller was obtaining the first of his notable 
results on the extent of transgenation induced by 
X-rays in Drosophila and at his suggestion, a popu¬ 
lation of cotton plants was grown in the greenhouses 
at the University of Texas to provide material for 
parallel experiments in the case of a plant species of 
commercial importance. This original population 
was produced from seed of a single plant in a highly 
select^^d strain of “half and half” cotton supplied by 
the seed firm of Sumner and Company at Vernon, 
Texas. The experimental material was, thus, in as 
relatively homozygous condition as can be obtained 
in varieties of cotton grown under controlled breeding 
conditions. 

Flowers of these greenhouse plants were emascu¬ 
lated the evening preceding anthesis, and the un¬ 
opened anthers placed in gelatin capsules. The 
X-ray treatment was applied the next morning, and 
the pollen, which by this time had escaped from the 
anthers, was immediately placed on the stigmas of 
emasculated flowers. The control flowers were 
manipulated in the same manner in order to compare 
the setting of fruit in the two series. It was not 
considered necessary to keep the anthers of each 
flower separate for treatment since the individuals in 
the population were sister plants all having as their 
parent a single plant of highly inbred origin. Th^ 
X-ra^ exposures used were 4, 8, 12, 16 and 26 min¬ 
utes with a set-up of 50 kv., 5 ma., target distance of 
10 cm and an aluminum filter. Seventeen mature 
fruits, yielding 311 seeds, were obtained from 
X-rayed pollen x untreated eggd and a larger number 
of fruits and soods from the pollinations involviiig 
untreated pollen." In the spring of 1929 one half of 
the seeds from X-rayed pollen were planted in pots 
in the greenhouse at Berkeley, and from this number 
twenty-one plants were grown to maturity. The other 
half were planted in the open, hut failed to reach 
the fruiting stage on account of unfavorable weather 
conditions. Plants from untreated pollen were grown 
as a control. It was originally noted that in the sev¬ 
enteen fruits obtained from treated pollen there was 
a decrease in number of seeds per fruit as the dosage 
became heavier. A further evidence that sterility 
was a by-product of the treatment is seen in the pro¬ 
duction of only twenty-one pknts from over 160 
seeds. 

In external morphology ifiany of these twenty-one 
plants were altered as compared mUi mster plants 
from untreated pollen. Among the more striking of 
these alterations in character Sxprn^ waa the 


presence of twisted and deformed stigmas, a^tomos^ 
ing leaf v^s, peculiariticB in leaf shape, fasdated 
and enlarged stems, ineomplete flowers and dwarf&ess 
in habit. Only twelve of the twenty-one plants pro¬ 
duced fertile fruits during the 1929 growing season, 
and seeds from two of these were empty. Three 
plants were obtained from seeds of the 25-minute 
dosage. One of these died before reaching maturity, 
and the other two failed to produce mature fruits. 

An examination of the seeds of the ton fertile 
plants with perfect seeds shows a marked degree of 
variation as compared with seeds from the control 
plants. The uniform size of “half and half” seeds 
is one of the striking features of this variety of cot¬ 
ton, and in a quantity of seed it is hardly possible 
to select noticeably large or small seeds, so uniform 
is this character. Of the ten fertile plants mentioned 
above three produced seeds very much larger than 
the average size in the controL More striking, how¬ 
ever, was the variation in the character which con¬ 
cerns the attachment of the lint in the mature seed. 
In “half and half” every flber is attached to the seed 
at maturity, and must be pulled away in ginning. 
Two plants of the ten produced seeds from which the 
lint was entirely free at maturity, resulting in what 
might be termed “naked seeds.” Three plants pro¬ 
duced seeds which showed this character to a notice¬ 
able extent. In none of the control plants did this 
character appear. w 

^ Cytogenetic analysis of this X^ generation is in 
progress and Xj progenies are being grown. The 
information in hand suggests that quantitative and 
qualitative alteraiioas in the hereditary material 
readily be induced in cotton by treatment witihi 
X-rays. On the basis of these initial experiments it 
is anticipated that evidence may ultimately be forth¬ 
coming which will parallel the results obtained in 
this laboratory as to the deep-seated effects induced 
by high frequency radiation in tobacco, another 
species of economic importance. 

J. W. MoKax 
T. H. Goonsposn 
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the chief difference being that the point of initial dif¬ 
ferentiation of man and the anthropoid apes is placed 
one geologic epoch earlier in his diagram than in 
mine. Hence that which was often represented in the 
public press as a revolutionary overturning of the 
Darwinian hypothesis of man’s origin differs only in 
details from that version of the Ijamarck-Darwin 
theory which has been developed and expounded by 
Sir Arthur Keith since 1893, by Professor G. Elliot 
Smith for many years past and by the present speaker 
since 1916. 

A careful study of Professor Osborn’s recent papers 
shows that there are not less than fourteen points in 
which his theory is in entire accord with that which 1 
am defending. These fourteen points will be dis¬ 
cussed in the paper of which this is an abstract. On 
the whole they will probably arouse far less dissension 
in the world than did tlie fourteen points of Professor 
Osborn’s former colleague at Princeton. Certainly 
they afford a basis for further progress toward agree¬ 
ment, especially since Professor Osborn concedes: (a) 
*'the overwhelming evidence of a remote community 
[of] origin between man and the anthropoid apcs”j 
( 6 ^ *‘the strong evidence for an Eocene arboreal stage 
in OiT ancestry,” and (c) that ^‘in the forest remain 
all thi backward, conservative types, while on the 
plateaut and uplands are found the alert, progressive, 
forward-looking types.” Thus we have made progress 
toward ti^ conclusion that although man may have 
been a plat^udiving biped for millions of years, his 
ancestry evorcually merges with that of the conserva¬ 
tive forest-liVk^ originally arboreal anthropoids. 

There are, hJS^ver, ten remaining points in which 
Professor Osborn theory diverges from mine, all of 
which are discuss^ in this paper as it will appear in 
the American Jourft^ of physical Anthropology. Of 
these, the most funu^ental difference is that while 
admitting the ej^tenc^of a common ancestral stock 
from which man and th^nthropoid apes are both de¬ 
rived, Professor OsboiTJ^inujiateB from the human 
line the “brachiating Bta^l;ln» 0 ng ]2 which the early 
anthropoid undoubtedly while Keith, Gregory, 

Morton and others regard a moderate amount 

of brachiiStion as an indispe; prerequisite for 
the assumption of erect posture on the 

ground. Brachiation, as first use^ Keith, means 
that method of progression in the ijL which the 
suspension grasp is employed by tbej^^ 
held above tbe head, while the backbo^ general 
vertical to the plane of progression. 0 ^ n^ed hardly 
say that the hind limbs of brachiatoril^ of 
grasping type. Other modes of progre^jj ^ of 
course employed by the chimpanzee and gc|]n when 
on the ground, and they do not invariably v^^chiate 
even when in the trees. Kevertheless they 


dentiy derived from partly brachiating anoestois, as 
shown by the construction of their skeletons. 

In his Des Moines address referred to above, Pro¬ 
fessor Osborn did not discuss in detail the great mass 
of osteological and other anatomical evidence for the 
descent of man from early brachiating ancestors 
which has been set forth by Keith, Morton, Gregory, 
Schultz and others. He merely implied that resem¬ 
blances of this kind might be due to the independent 
derivation of man and the anthropoid apes from Eo¬ 
cene mammals with divergent first digit. It is this 
last suggestion of Professor Osborn’s that 1 desire to 
consider hero. 

At one time or another I have examined practically 
all the known types of hands and feet of Eocene in- 
sectivores, carnivores, proto ungulates, urtiodactyis, 
perissoductyls, rodents, edentates and primates. 
Many of these will shortly be described in Professor 
W. D. Matthew’s memoir on the fossil mammals of 
the Lower Eocene. In all the more primitive repre¬ 
sentatives of the Eocene groups the hand is penta- 
dactylate with a somewhat fan-shaped radiation of 
the metacarpals and digits. The thumb is well devel¬ 
oped and divergent. The carpus Is shallow, the bones 
in general being more or less widened, except the 
magnum or capitate, which in the front view is quite 
small. The centrale is distinct. The ungual phalanges 
are compressed and doubtless have sharp claws. This 
general type of hand was probably very near to tbe 
basic type for all the placental orders, but it has not 
taken even the initial steps toward the human type. 
None of the hands of non-primate mammals of Eo¬ 
cene age therefore offer any evidence in favor of Pro¬ 
fessor Osborn’s suggestion that the human hand may 
be derived independently of the anthropoid ape type 
from some primitive Eocene mammal with a more or 
less divergent thumb. 

The generalized primate type of hand was already 
in existence in Eocene times and had advanced far 
beyond the generalized placental type described above. 
In the Eocene lemuroid genus Notharctua, elsewhere 
described by me, the fingers are Jong and slender, the 
thxunb relatively short but mobile, the capitate or 
magnum is extended vertically and the carpus decid¬ 
edly narrow as compared with that of the ordinary 
Eocene mammal. This was the primary arboreal 
adaptation of the primate hand in Eocene times, and 
even in mem the hand still abounds in unmistakable 
tokens of derivation from arboreal anocstors. 

If we compare, for example, the skeleton of the 
hands of man, gorilla and chimpanzee, we shaU see 
that while the hand of man is extremely different froot 
that of the prototypal Eocene mainmal, it is lextranr- 
diniuily close to that of the gorilla in its fundamental 
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featureBf differing chiefly in the length of the thumb 
and the shortnesg of the metacarpalB. 

Many deep-seated resemblances between man and 
the gorilla are to be seen in the carpal bones. In both 
forme the navicular (scaphoid) is placed vertically in 
a peculiar way so that the articular surface extends 
from the lunate down past the upper end of the capi¬ 
tate (magnum) to the lesser multangular (trapezoid). 
Almost every process on the carpal elements of gorilla 
is represented by a more or less reduced process in 
man. These pi*ocesse3 are better seen in the so-oalled 
primitive races, such as Australians and hlegroids, 
than in the more or less reduced, degenerate hands of 
pen-using white men. 

Along with these resemblanccB between man and 
gorilla are numerous differences in the carpals of 
these two forms. Here belong especially the reduc¬ 
tion of the pisiform in man, the enlargement of the 
lesaer multangular in the rear view, the reduction of 
the great processes on the palmar side of the hamate, 
capitate (magnum), etc. These differences are doubt¬ 
less associated partly with the fact that the gorilla 
still uses its hands in locomotion, while in man this 
function has normally long since been given up. 

The persistence of so many and great resemblances 
notwithstanding the marked differences in locomotor 
habits between gorilla and man assuredly testify to 
the arboreal heritage of the human hand. Of all the 
anthropoids the nearest approach to man in the gen¬ 
eral construction of the bony hand is made by the 
gorilla. Now the gorilla, as may be testified from 
field experience, has not yet given up wholly the bra- 
chi ating habits of his ancestors. Hence I infer that 
the strong resemblance in the hand skeleton of gorilla 
and man supports my contention made on other 
grounds that the skeleton of man retains many unmi.H- 
takable souvenirs of a former brfichiating stage. 

If all these striking resemblances both in the skele¬ 
ton and the general anatomy between the hand of man 
and that of the chimpanzee and gorilla are to be as¬ 
cribed solely to parallelism, then what sort of mor¬ 
phological evidence would ever be accepted as evi¬ 
dence of genetic af^nityt 

If such degrees of resemblance between man and 
gorilla held only in the comparison of the hands alone, 
those who ascribe these resemblances to convergence 
or parallelism might have a stronger case, but the fact 
is that similar degrees of resemblance, associated also 
with didSferenoes, may be found in many other parts of 
^eleton and soft anatomy. 

Since space is lacking for the comparison of many 
pato of the skdieton of man with those of anthropoid 
apes and Eocene mammals, I shall deal here only with 
the humerus and the foot 

The facts show that the humerus of man is incom¬ 


parably nearer to that of the brachiating chimpanzee 
than it is to the humeri of relatively primitive quad¬ 
rupedal mammals of the Eocene. Comparative study 
shows that the humeri of the primitive Eocene mam¬ 
mals, which so far as known wore all quadrupedal 
either on the ground or in the trees, have a relatively 
short stout shaft, the so-called supinator crest is large 
and prominent, there is a large entepicondylar fora¬ 
men, the deltopectoral crest is flaring and' ends above 
in a largo greater tuberosity. In chimpanzee, gorilla 
and man, on the other hand, the shaft is long and nar¬ 
row, the supinator crest is vertically elongate and nar¬ 
row, the entepic^ondylar foramen is normally absent, 
tlm distal trochlea is separated from the capitelhrm by 
a prominent edge or ridge. Near the upper end the 
deltopectoral crest is low and vertically elongate, the 
bicipital groove is pronounced, the greater tuberosity 
is much reduced and tends to be paired with the lesser 
tuberosity, the head is globular and directed more up¬ 
ward and less backward than is the case in the humeri 
of Eocene quadrupedal mammals. Assuredly no un¬ 
prejudiced authority, in the face of such cxunulative 
evidence, could ascribe all these resemblances between 
the humerus of man and those of modern apes to pure 
parallelism, or still less to convergence. And it may 
be noted that by reason of his stni essentially bra- 
chiating typo of pectoral girdle, humerus, forearm 
and hand, man has not wholly lost the ability to bra- 
chiate effectively, at least in childhood or after prac¬ 
tice and training. 

As to tlie suggestion that the human foot might be 
derived from a generalized Eocene mammalian type 
with more or less divergent hallux, we may note that 
in these primitive Eocene mammalian feet the digits 
all diverge in a fan-like manner and there is as yet no 
suggestion of the progressive dichotomy or biramous 
condition which is so strongly impressed on the feet 
of all known primates, including those of Eocene 
times. This fundamentally biramous condition, which 
was characteristic of all the known families of Eocene 
primates, shows that even at this remote epoch the 
order of primates wa^ thoroughly arboreal in habit. 
Even in man the biramous character of the foot is 
still so pronounced that it affords one of the clearest 
possible evidences that man shares with all other pri¬ 
mates the primary arboreal heritage, while much the 
nearest to him in point of foot structure are the bra- 
ehiating anthropoids. 

In conclusion, it may be said again that the avail¬ 
able evidence of comparative anatomy and paleontol- 
ogy appears to support the statement that in all the 
bones of his limbs, hands, feet, pectoral and pelvic 
girdles man is demonstrably nearer to the brachiating 
gorilla and the chimpanzee than to the primitive Eo¬ 
cene quadrupeds. 
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Xl. THK IKRKVBaSlBtLlOIT OT SVOlitTTlOK JkXfD THZ ORIOIK 
01* THS HUKAK Boot 

In hifl recent papers on the origin of man Professor 
Osborn has cited Dollo's “law of the irreversibility of 
evolution’* as debarring the whole anthropoid ape 
group from human ancestry on account of their loss 
■of certain anatomical characters which have been re¬ 
tained by man. No doubt each modern anthropoid 
has many of these specializations; which should not 
be looked for in the ancestral common sto(^h of both 
npes and man. But as to the particular characters 
which are to be classified under this heading there is 
considerable diversity of opinion. The object of the 
present paper is to examine several well-documented 
cases of the irreversibility of evolution in order to de* 
termine whether my previously published views os to 
the evolution of the human foot and the human denti¬ 
tion are in accord with this principle. 

The skulls of titanotheres (extinct hoofed mammals 
tiiat ranged from the lower Eocene through ascending 
geologic horizons to the summit of the Lower Oligo- 
cene of western North America and then became sud¬ 
denly extinct) are fully figured in Professor Os- 
bom's recently published monograph on the “Titano¬ 
theres.” I had the pleasure of twenty years’ close 
association with Professor Osborn in this work and 
made the measurements which are the basis of the 
following statements. 

In the Lower Eocene the skull of the very primitive 
titanotheres then existent was elongate and the pre- 
orbital part of the face was about 47 per cent, of the 
basal length of the skull. In the final stage the pre¬ 
orbital length had shortened to 12 per cent. Here 
then is an example of difCerential or disharmonic evo¬ 
lution, one part shortening, while another lengthens. 
Such changes in proportion have been called by Pro¬ 
fessor Osborn allometrom. 

During the same period a pair of bony protuber¬ 
ances, the so-called horns, grew out above the orbits, 
and finally they attained an elevation above the base 
of the nasal bone equal to 44 per cent, of the basal 
skull length. Here was an example of an excessive 
growth concentrated in certain definite spots. Such 
outgrowths have been called by Professor Osborn 
rectigradations. 

In the top view of these same skulls equally inter¬ 
esting changes take place. The earliest skulls arc rel¬ 
atively narrow both across the che^ arches and across 
the parietal region. Thus in tiie first stage the ziygo- 
matic breadth is but 50 per cent, of the basal skull 
length. In the succeeding stages the skull increases 
rapidly in absolute length but it also increases still 
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mere rapidly in width across the aygomata^ so that in 
the latest stage the width may rise to 87 per cent, of 
the basal skull length. 

Here then a period of rapid widening has super¬ 
vened upon an earlier period in which the ^uH Was 
relatively narrow. In one of Dollo’s earliest papers 
on the irreversibility of evolution is figured the skele¬ 
ton of the foot of an Australian marsupial JncAo- 
aurusj which may be taken to represent an ancestral 
stage, already highly adapted to limb-grasping habits, 
while compared with this is the foot of the gigantic 
ground-living form Diprotodonf tlie drawing reduced 
to approximately the same length. It will be seen 
that notwithstanding the enormous thickening and en¬ 
largement of the tarsald and fifth metatarsal in order 
to support the gigantic weight, the heritage of a for¬ 
mer arboreal life is deeply impressed in the peculiar 
characters of this foot. One may notice, for instance, 
the divergent position of the great toe, the subequality 
of digits II and 1X1 and the greater length of digit 
IV as compared with digit III. Digit V, however, 
has received a great secondary increase in size. 

Here then was a capital example of the fact that 
evolution is irrevocable, that later stages bear in them¬ 
selves the more or less visible imprint of past adapta¬ 
tions to earlier methods of locomotion. This case 
likewise clearly instances the disharmonic or differen- 
tial increase of one part as compared with its neighbor 
which occurs when an old method of locomotion 
(namely, tree-climbing) is abandoned and the habit of 
^I^Jking on the ground is assumed. 

A fourth instance of the some principle ia afforded 
by the known facts concerning the evolution of the 
feet of the titanotheres, as set forth in Professor Os¬ 
born’s monograph. One of his figures* shows the 
forefeet of the earliest and later members of the 
group drawn to the same scale. It will be seen how 
massive and broad the gigantic later £6nrs are in 
comparison with their diminutive narrow-footed an¬ 
cestors. The upper figure on the same page shows the 
early, middle and late stages all reduced to the same 
absolute height. Now in the first stage, compared 
with other mammals, the foot ia already remarkably 
high and compressed, but then a period of broadening 
supervenes. The carpal bones become broader afid 
flatter, the metacarpals widen at different rates so 
that metacarpal IV becomes nearly as wide as meta* 
carpid III, as in the hippopotamus* IkteanwhOe the 
phalanges or true digits have suffered a marked 
shortening, the ungual phalanges bsing rdiativ^ 
reduced. 

Thus we see in these caM that, 
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is ixTSvembl^^ oit rather imrvoeable, the tendeiu^ 
towaapd lekigt^ and narrowness, whieli is very obvious 
in the earlier forms, becomes masked by a tendency 
toward broadening, which involves radical alteration 
in the general pattern of the carpal and metacarpal 
elements* 

During the same period of evolution of the titan- 
otheres there were marked changes in the relative 
lengths of the various segments of the limbs. As 
the animals got heavier, they gradually gave up the 
light springing movements of their gracefully built 
ancestors and took on elephantine striding movemciits. 
This change in method of locomotion was accompanied 
by a marked alteration in the relative lengths of the 
different segments of the Limbs. The femur became 
longer, the tibia shorter and the metatarsals much 
shorter. In brief, there was differential or disbar- 
monic evolution of the relative lengths of the limb seg¬ 
ments in adaptation to a new method of locomotion. 

Still greater changes in the relative lengths of the 
various limb segments take place when an animal 
habituated to one medium begins to invade another. 
Take, for instance, the evolutionary history of the 
seals. They are of course an aquatic offshoot of the 
order Carnivora. Although we do not know, or have 
not yet recognized, their direct ancestors among the 
terrestrial mammals of the Eocene epoch, the con¬ 
struction of their brains, skull, dentition, soft anatomy 
and skeleton indicates that these terrestrial micestors 
were placental carnivores with ordinary pentadactyl 
hands and feet. In the group of sea-lions (Otariidae) 
as well as in the true seals (Phocidae) the feet have 
undergone profound modifications which have en¬ 
abled the animals to become highly efficient swim¬ 
mers, The first digit of the hand of the sea-lion has 
become much enlarged; the hind foot has become fan- 
shaped with enlarged first and fifth digits. In the 
true seals the hind limbs are permanently extended 
backward and no longer capable of being drawn for¬ 
ward to support the body on land. 

Here then is an example of tlm differential enlarge¬ 
ment^ of certain digits and the rotation of the hind 
feet through an arc of 90®. Evolution is doubtless 
irrevocable, but when a race migrates into a new 
medium a real transformation of the limbs may en¬ 
sue. 

The ordinary pentadaotylate feet of primitive 
Eocene tcmstrinl mammals had an evenly radiating or 
fiin4ike anrangement of the digits. But when the 
earliest aneestors of the primates took to the trees 
6his eve®, fan-4ike symmetry of the digits of the hind 
fbOt was 4iSt;urbed by the marked enlargement of the 
bsUtt and by its wide separation from the other 


digits. I have elsewhere reviewed the strong evidence 
tending to show that this biramous arrangement of the 
hind foot was a primary adaptation in the entire order 
and that even in man there are many indubitable 
traces of this condition. Traces of this biramons con¬ 
dition seem to be especially marked in the feet of 
Veddahs, figured by Paul and Fritz Sarasin. 

In 1916 I summarized some of the changes which 
would be necessary in order to derive the human foot 
from a gorilloid type (using that term in a wide 
sense). Professor Schultz, after reviewing the embry- 
ological evidence, finds that many of these changes as 
inferred by me arc actually passed through in the 
embryonic history of the human foot, in spite of the 
fact that in many other coses the embryonic history 
does not repeat the phylogenetic history. 

The foregoing review of examples of fairly well- 
documented cases of evolution shows that the trans¬ 
formation of a gorilloid into a human type of foot 
would require no unusual or unprecedented changes 
either in degree or in kind. 

In the first place, even in such a highly specialized 
foot as that of man, the old biramous heritage is 
inescapable, so that we must infer that the binding of 
the great toe to the others by means of the deep tronsp- 
verse metatarsal ligament is surely a neomorph. As 
it is evident how far nature can go in pushing a digit 
into a new ix)sition (as when Uie index finger in the 
Koala becomes aligned with the thumb), it was surely 
not difficult for nature to draw the outer toes and the 
inner too together and to bring about the moderate 
twisting of the heads of all the metatarsals that was 
nece.ssnry for a firm stance on the ground. These 
changes were effected partly also by the differential 
growth of all tlie tarsal elemonta; the three cunei¬ 
forms and the cuboid becoming elongate proximo-dis- 
tally, the talus being displaced on to the dorsum of the 
arch and the caloaneum assuming a much greater 
burden and becoming much widened transversely. 
The extreme reduction of the phalanges is so obvious 
from a morphological view-point as to require no 
special emphasis. 

In this case the doctrine of the irrevocability of 
evolution is beautifully illustrated by the obviously 
gorilloid heritage underlying all these special adapta¬ 
tions to bipedal locomotion on the ground. 

Ill, Ibrbversibility and xhk Human Dentition 

The human dentition also abounds in evidence both 
of the irreversibility of evolution and in traces of 
the derivation of man from a primitive braohiating 
ape ancestor of the ^*dryopithecoid” type. The re¬ 
cent intensive studies of Eemane on the uunaars, 
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canines and premolars of man have loft no Toasonable 
doubt that the small canines of man have been de¬ 
rived by reduction from larger and more ape-like 
canines or that the simple-rooted lower premolars 
have been derived from more apc-likc conditions. 
Similarly as to the molars, it has been shown by 
Gregory and Heilman that the molar patterns of 
primitive man abound in eouveiiirs of ape ancestry. 

The Dr yo pith ficus pattem” of the lower molars of 
apes is oharaeteri/.ed by the possession of three large 
cusps on the outer side of the molar, two on the inner 
side, and five principal grooves, a fovea anterior or 
precuBpidal fossa and a fovea posterior or postcus- 
pidal fossa of Ilrdh^J^a. In the molars of the oldest 
known fossil men this same arrangement of five pri¬ 
mary cusps and five principal grooves and two fovero 
is incontestably present. In many primitive human 
molars, however, a sixth cusp is often present. In 
general, human lower molars ore relatively wide and 
short as compared with anthropoid molars, a period 
of widening having masked an earlier, more elongate 
form. 

In modernized human molars the Bryopithecus pat¬ 
tern is almost completely transformed, chiefly by the 
reduction of cusp 5 and the loss of the fourth pri¬ 
mary groove, 60 that a plus pattern appears, which at 
first sight has very little resemblance to the primitive 
Dryopitheem pattern. The plus pattern once ac¬ 
quired also masks the derivation from the Dryopiihe- 
cm pattern. But Dr. Heilman and I have traced so 
many intermediate stages that the reality of this 
transformation can be doubted only by those to whom 
morphological evidence makes no appeal. 

In the deciduous molars of man the Bryopithecus 
pattern is fully realized in the second but only very 
imperfectly foreshadowed in the first. The latter, 
however, in man is normally much more advanced 
toward the molar pattern than is the corresponding 
tooth of the modem anthropoid apes. 

In conclusion, the question whether the law of the 
irreversibility of evolution forbids us to attempt to 
derive man from a brachiating anthropoid stock allied 
especially with the chimpanzee and the gorilla may be 
posed in another way, to wit: la there, in fact, any 
known fossil form (other than Tithecanthropus and 
the extinct Hominid© of Europe) which on the one 
hand ia evidently related to the brachiating stock and 
on the other hand clearly foreshadows man in many 
weighty characters t 

Photographs of the occlusal surface of the upper 
and lower deciduous teeth and first permanent molars 
of Australopiihecus have been received through the 
kindness of Professor Raymond A, Dart. This in¬ 
teresting fossil anthropoid from Bechuanaland was 


described in 1926 by Professor Dart, who baa re¬ 
cently succeeded in separating the lower from the 
upper teeth. It is by his express permission that I 
am enabled to discuss these photographs. The first 
permanent lower molar has the complete Dryopithecua 
pattern, together with the sixth cusp so often found in 
man. The tooth is relatively wider and more human 
than in any fossil or recent anthropoid known to me. 
The first deciduous premolar is submolariform as in 
man and not compressed and premolariform as in the 
chimpanzee and the gorilla. 

The upper dental arch of the same form is even 
more suggestive of primitive human conditions. 
Space is not available here for a detailed discussion 
of this highly significant fossil, but it may be suf¬ 
ficient to state that, after a very careful comparative 
examination, Dr. Milo Heilman and I have compiled 
a table of resemblances and differences which may be 
summarized as follows: 

DisTEinuTiON or Ausiralopithecm Dental 
Charactkes 


Nearer to chimpanzee . 0 

Nearer to gorilla . 2 

Nearer to chimpanzee and gorilla.-. 1 

Common to chimpanzee, gorilla, Australopithecus 

and primitive man.- 8 

Transitional to, or nearer to primitive man. 20 

Total . 26 

A few points of resemblance to the orang are as¬ 
sociated with important differences, which indicate 
that, on the anthropoid side, Australopitheem is re¬ 
lated to the African rather than the Asiatic genera. 

Now in the light of all this additional evidence, if 
Australopithecus is not literally a missing link between 
an older dryopithecoid group and primitive man, what 
conceivable combination of ape and human characters 
would ever be admitted as such*? 

Evolution is truly irreversible, but its direction can 
and does change. The facts set forth in many papers 
seem to warrant the inference that in the remote 
predecessors of man nature for a long period seemed 
bent on breeding better and better braehiators- The 
orang and the gibbon are her most finished products 
in this direction. But before completing the experi¬ 
ment she segregated some of the more oonaervative 
brachiators, turned them out of thrir forest home and 
started their evolution in a new direction, that of 
upright walking on hard ground. Amtfalopiihecuaf 
to judge from its skull and dental charaeters, was a 
pioneer in the new line, as held from the first by 
Dart 
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THE WAVE PROPERTIES OF ELECTRONS^ 

By Dr. C. J. DAVISSON 

THE BELL TKLEl'HONE LABOEATOBIXS 


In an Msay published in a recent issue of the Pro- It U not my purpose to discuss this fascinating 

ora president has explained to us the subject, but to explain to you, as well as I can, one 
mtture of thou^^bt^ and bas pointed out its limita¬ 


tions, The ciroumstance which prompted Dr. Dcrcum 
to Undertake the exposition of these interesting mat¬ 
ters is the difficulty experienced in physios at the 
present time in forming tangible conceptions of 
certain processes and certain relationshipB which 
have been discovered since the beginning of this cen- 
tuiy—in particular, the difficulty in forming any 
mental picture of the so-called quantum processes or 
of visualizing electrons which behave in some circum¬ 
stances as particles and in others as waves. 

If I follow Dr. Dercura, these difficulties in com¬ 
prehension arise from limitations imposed upon our 
thinking processes by the nature of our neural pro¬ 
toplasm. If we were equipped with a better kind 
of protoplasm, one more completely responsive to 
stimulations by our environment and capable of a 
more varied reaction to these stimulations, our com¬ 
prehension of our environment would be, or at any 
rat© could be, more complete. Things which are 
incomprehensible to us with our present equipment 
would in these imagined conditions present fewer 
difficulties. An individual who has been blind and 
deaf since birth is capable necessarily of a Jess com¬ 
plete appreciation and comprehension of his environ¬ 
ment than one with normal sight and hearing. And 
yet the individual with normal sight and hearing is, 
as we know, blind and deaf to great ranges of light 
and sound frequencies. It is conceivable oven that 
other forms of stimulation exist in his environment 
for which he has evolved no receptors whatever. Hia 
conception of his environment and of the processes 
going on within it is, therefore, imperfect and incom¬ 
plete and must forever remain so. This, os I under¬ 
stand it, is Dr. Dercum’s thesis, and it is, I think, a 
comforting one, os it offers us a legitimate excuse 
for giving our neural protoplasm a much-needed rest. 
If elements in our environment are, in the nature 
of the ease, incomprehensible to us, it is certainly 
foolish of US to waste time trying to comprehend 
thean. The difficulty in pursuing this policy is no 
doubt that we have no test for distinguishing, 

« priori, the oompreh^sible from the inoompre- 
heoaible. 

^Bead at the meeting of the American Philosophical 
Boelety, April 18, 1980. 

^Praneis X. Dercum, ‘‘On the Nature of Thought 
and its Umitatloiis/' Proo. Am. Phil. Soc., 68 (4): 
at5, 1989. 


of the circumstances to which it owes its present 
interest: namely, the duality of apparently irrecon¬ 
cilable wave and corpuscular properties which char¬ 
acterizes electrons. This matter has not, I 
been presented previously to the society. Before 
speaking of the newly discovered wave properties of 
electrons, I shall remind you briefly of some of the 
compelling reasons we have for regarding electrons 
as particles. It is important to do this in order that 
you may appreciate more fully the difficulty involved 
in regarding them at the same time as waves. 

It was discovered more than thirty years ago that 
the many varied and often beautiful phenomena 
which are observed in highly exhausted electrical dis¬ 
charge tubes—Geissler tubes, Crookes tubes, Roent^ 
gen ray tubes and the like—are due primarily to a 
radiation proceeding from the cathodes of these de¬ 
vices. It was revealed in experiments made by J. J. 
Thomson in England and by Wiechert in Germany 
in the closing years of the last century that beama 
of this radiation are deflected in electric and magnetic 
fields, in just the manner in which wc should expect 
them to be deflected if the radiation were a stream 
of swiftly moving negatively charged particles. It 
was found possible in fact to calculate from measure¬ 
ments of these deflections and other data the veloci¬ 
ties of these hypothetical particles, and also the ratio 
of their electrical charge to their mass. The value 
found for this ratio was much greater than the 
largest displayed by any kind of electrolytic ion, and 
from this it was inferred that the particles are much 
lighter than the lightest atoms. This evidence of the 
existence of a subatomic particle of definite charge 
and mass was readily accepted not only because the 
evidence was in itself convincing, but also because 
the idea was not a new one. The existence of an 
ultimate unit of electric charge had already been 
inferred from Fnraday^s laws of electrolysis, and the 
word ^‘electron’' had already been coined to designate 
this atom of electricity. Also, Lorentz, in attempting 
to explain the then recently discovered Zeeman effect, 
had formulated a partially successful theory in which 
it was assumed that particles of definite charge and 
mass exist within the atom. The value which had to 
be assigned to ihe charge-to-mass ratio of theae, in 
order to obtain agreement of his theory with Zee- 
man^s observations, was the same as that found by 
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ThoniBoa and Wieohert in thdr more diteet experi^ 
mente. 

During twenty-five years of intensive experimenta¬ 
tion which followed upon the work of Thomson and 
Wiechertf this conception of the electron as a sub¬ 
atomic negatively charged particle was repeatedly 
justified and confirmed by experiments of the most 
diversified kinds. Eleotrous were found to be a 
universal constituent of matter. They could be ab¬ 
stracted from any kind of matter in a variety of 
ways. They could be vaporized from matter by 
heating; they streamed forth under the solicitation 
of light and X-rays; they were ejected spontaneously 
by radioactive materials. Measurements were made 
of their charge, most precisely in the famous oil 
drop experiments of Millikan. By combining this 
result with the most reliable determinations of the 
charge-to-mass ratio, one could write down a value 
for the mass of the electron correct probably to 
within a few parts in a thousand. Estimates could 
be made of its linear dimensions on the assumption 
that its mass was entirely eleotromagnetio. If any 
doubt had existed regarding the corpuscular nature 
of electrons, it must have been dispelled by the beau¬ 
tiful experiments of C. T. R. Wilson in which the 
tracks pursued by individual electrons in traversing 
a gas are rendered visible. The discreteness of elec¬ 
trons is further attested by the fluctuations which 
are observed in the current flowing from a heated 
filament; these are of just the character and magni¬ 
tude to be expected for the random emission of 
charges of the known magnitude of electrons. 

The corpuscular nature of electronic radiations 
had^been verified in what seemed every conceivable 
way. The conception seemed adequate and sufficient 
for all demands which might be made upon it. An 
’elaborate theory baaed upon this conception of the 
electron had hem built up to explain the optical and 
electrical properties of matter—and this conception 
was fundamental also to the famous theory of the 
atom devised by Bohr. It can not bo said, however, 
that this electron theory of matter was uniformly 
successful in all its ramifications. It was, in fact, 
the deficiencies of this theory together with certain 
new conceptions from the field of optics which led 
Louis de Broglie to suggest about five years ago 
that the conception of the electron as a particle 
might in certain ciroumstanoea be found inadequate. 
The circumstances contemplated were those in which 
the system under consideration is one atomic 
dimensions. It was de BrogHe^a idea that in cases 
of this kind certain waves which he conceived of as 
associated with deetrons rm0kt be expected to xxmni* 
feet themselveB. The ooneeption grew out of the 


reveone situation in optics in whUh light had Come 
to be recognised as having corpuscular as well as 
wave properties, out of the mysterious oorrelation of 
frequency and enexgy which we meet with in quan¬ 
tum phenomena and out of the correlation of masB 
and energy which appears in the theory of relativity. 
These were the antecedents of de Broglie’s idea, and 
yot in the last analysis the idea was arrived at by a 
brilliant leap of the imagination. 

It has been immensely fruitful. It has led to a 
new and remarkably successful conception of the 
atom from which the corpuscular electron as an 
essential feature has altogether disappeared. The 
planetary system of electrons coneeived by Bohr is 
replace by a medium continuous though inhomo¬ 
geneous, capable of natural vibrations. The fact 
that these vibrations take place in general in a space 
of more dimensions than three, and that we have as 
yet no idea what it is that vibrates, makes visualiza¬ 
tion of atomic processes a discouraging enterprise, 
and yet this is less disturbing to the theoretical phys¬ 
icist than might be supposed. He has outgrown 
the ambition of Lord Kelvin; be no longer tries to 
devise a mechanioal model of every phenomenon. It 
has been discovered, in fact, that a certain esthetic 
pleasure is derived from dealing in calculations with 
symbols which evoke no mental pictures whatever. 

De Broglie’s idea has been invaluable not only as 
the basis of a new theory of the atom, but also as 
the basis of an entirely new theory of mechanics. 
tfAnd in these developments de Broglie has been him¬ 
self a leader. In its turn the now mechanical theory 
has suggested experiments by which the wavelike 
aspects of electrons might be demonstrated. Many 
of these experiments have now been made; it is of 
a few of them that I wish particularly to speak. 
The simplest of all is the experiment by which it is 
demonstrated that electrons are regularly or /Specu¬ 
larly” reflected from the surface of a crystal. We 
find when a stream of electrons is directed against 
the face of a crystal that some of the incident par¬ 
ticles return from it without loss of energy, and 
that most of these recede from the crystal face in 
the direction of regular refieotion. The observation 
is illustrated in Fig. 1. The incident eleotrous 
approach the crystal in this particular case along a 
direction which makes an angle of SS** with the 
mal to its surface. The curve on tiie right indioal^ 
the way in which the eleetrons scattered without 
of energy are distrOmted in direction; most of them 
depart in a diteetion lying in the plaue tA inridecMW 
and making udih the normal to the erysial thu 
same angle as the incidmit beaim Thei« k a 
and wdl^^eifined beam of regulayly 
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This phenomenon can not be explained in terints of 
atoms and electrons as previously conceived. 

Pioturo the crystal built up of atoms, each of them 
enormous in size compared to an electron and each 
of them comprising a nucleus surrowded by a large 
number of electrons rotating in closed orbits. 
Imagine now on electron plunging into this galaxy 
of planetary systems. It is obviously a comet. The 
simplest event which may ensue wUl be a comet-wise 
deflection of the electron in the field of some atom 
into which it happens to strike, and then a speeding 
away of the electron from the crystal without loss of 
energy. The direction taken by the departing elec¬ 
tron will be determined by a number of circum- 
stanoeSi one of which will be the distance from its 
line of approach to the nucleus of the atom respon¬ 
sible for its deflection. This distance will be different 
for different electrons—and as a consequence elec¬ 
trons will be scattered more or less uniformly in all 
directions. This is the picture of electrons scattering 
in terms of Bohr atoms and purely corpuscular elec¬ 
trons, and it is quite inadequate to explain the strong 
beam of electrons which is observed leaving the 
crystal in the direction of regular reflection. This 
is a direction related to the plane of the crystal 
surface. Three atoms at least are required to fix 
this plane, which means that the inoident electron 
has its direction of departure determined not by one 
atom alone but by three atoms at least On the older 
view we «diould have to suppose that the incident 
dectnm in some way tshes account of the positions 
of hc^ fewer than three atoms, and from oharacter- 
istiee of the reflection which I shall mention later we 
shohld have to suppose the actual number to be much 
greater^f^ or a hundred at least 

on the other hand, we regard the inoident beam 
M i instead of as a stream of par- 

tio^ th^ reflection is readily explained; each 

of ihs beam comes in contact with all the 
reflection results, as in the 
irdm eonstruetive interference among 


the coherent seeondary wave trains proceeding from 
the regolarly arranged atoms of the crystal More¬ 
over, this view of the phenomenon enables us to 
understand the eharacteristics of the reflection to 
which I have already alluded—namely, the way in 
which the intensity of the reflected beam varies with 
the speed of the electrons and their angle of 
incidence. 

The regular reflection of electrons from crystal 
surfaces is auffloient to establish the convenience of 
the oonc^tion that electrons are waves. The use¬ 
fulness of the conception is not, however, limited to 
this particular phenomenon. There are many ways 
of demonstrating that X-rays ore waves—or perhaps 
we should say, of demonstrating the convenience of 
the conception that X-rays are waves. Nearly all 
these demonstrations have now been made also with 
electrons. These include the analogues of the X^aue 
diffraction of heterogeneous waves by a single crystal, 
of the Hull, Debye-Sehorrer diffraction of mono¬ 
chromatic waves by crystal aggregates and of the 
diffraction of monochromatic waves by ruled gratings 
and narrow slits. The data of these experiments are 
available for the calculation of electron wave-lengths, 
and these have tlie values predicted by de Broglie—a 
stream of electrons, each of momentum p, behaves in 
these diffraction experiincnts as a beam of waves of 
wave-length inversely proportional to p, the factor of 
proportionality being the Planckian constant h. 

To illustrate further these newly discovered proper¬ 
ties of electrons I shall show you lantern slides of 
two very beautiful diffraction patterns produced 
recently by Drs. Eisenhut and Kaupp in the labora¬ 
tory of the I. G, Farbenindufltrie at Ludwigshafen 
in Germany. The first of these was obtained by 
directing a beam of high-speed electrons through a 
thin film of silver, and intercepting the transmitted 
electrons by a photographic plate. The film is an 
aggregate of tiny crystals of random orientation, and 
the pattern of rings which appears on the plate is 
just the pattern which is calculated from the crystal 
structure of silver and the assumption that the inci¬ 
dent beam is a beam of monochromatic waves. The 
wave-length of the waves may be calculated from the 
data of the experiment and compared with the 
theoretical wave-length calculated from the momen¬ 
tum of the electrons by means of do Broglie's for¬ 
mula. The agreement, as has been found in all such 
oases, is within the limits of aoouracy of the measure- 
meut. Diffraction patterns of this kind were first 
produced with electrons by G. P. Thomson, of 
Univemity of Aberdeen, 

The second pattern I shall show you is by the same 
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inrestigatoTB, and is for eleotrons of the same speed. 
The difference is that the diffracting material is, in 
this case, a thin lamina of mica. Patterns of this 
type were produced first by Kikuchi in Japan, and 
for some time there was no satisfactory explanation 
of them. The diffracting system is a single crystal*, 
the electrons are homogeneous in speed, the waves 
are monochromatic. Now it is well known to those 
familiar with the theory of X-ray diffraction that in 
general no pattern is produced when a beam of 
monochromatic waves traverses a single stationary 
crystal. One or two diffraction beams may possibly 
appear, but if so the event will be fortuitous; in 
general no beams will bo observed other than the 
directly transmitted primary beam. Kikuchi should 
have known better than to make this experiment, but 
he did make it, and this pattern by Drs. Eisenhut 
and Kaupp is a beautiful example of the result he 
obtained. What appears to be the correct explana¬ 
tion of the production of this pattern has been given 
us recently by W. L, Bragg in England and inde¬ 
pendently by S. B. Hendricks in Washington. Bragg 
and Hendricks assume that the mica crystal is to a 
certain extent a crystal aggregate—^not an aggregate 
of crystals oriented at random as in the case of the 
film of silver, but an aggregate of tiny flakes which 
fail to form a perfect crystal only by being tilted 
slightly this way and that. This assumption together 
with the excessively short wave-length of the high¬ 
speed electrons employed in these experiments is suffl- 


cieut to explain the production of this pattern. It 
turns out to be, to a close approximation, the pattern 
which would be produced if the diffraotihg systems 
were a single layer of molecules instead of some hun¬ 
dreds of layers as it actually is. These patterns also 
are available for calculating electron wave-lengths, 
and again the agreement with the de Broglie formula 
is as nearly perfect as can be expected. 

These three phenomena which 1 have described, the 
regular reflection of electrons from a crystal surface, 
the diffraction of electrons by an aggregate of small 
crystals of silver and the diffraction by mica, illus¬ 
trate the circumstances in which it is convenient to 
regard electrons as waves rather than as particles. 
Whether or not it is possible to achieve a unified 
conception of electrons in which these newly discov¬ 
ered wave properties appear consistent with their 
longer known corpuscular properties, or whether such 
an achievement is beyond the limits of thought, is a 
question which does not worry the experimental 
physicist a great deal. It used to be said that a 
physicist regards light as a wave phenomenon on 
Mondays, Wednesdays and Fridays, and as a cor¬ 
puscular phenomenon on the other days of the week. 
This statement must now be extended to include elec¬ 
trons, and modified, I think, to state that ho regards 
light and electrons as both waves and particles on all 
days of the week. And it might be added that 
familiarity with this idea is dulling his sense to its 
paradoxical nature. 


IN HONOR OF DR. WELCH* 


I INTENDED to throw away my manuscript, but I 
find that I can hardly trust myself to speak without 
it. I must speak in my own person and not in that 
of the idealized figure which has been presented to 
you. 

It is quite beyond my power of words to express 
the thoughts and the feelings of gratitude which this 
wonderful occasion has aroused in me. Did I accept 
merely os a personal tribute these words of praise 
and this manifestation of appreciation and good-will 
marked by this large and distinguished g^<^thering and 
by meetings elsewhere, I should be overpowered with 
a sense of unreality depriving me of utterance, but 
I shall assume, as I feel that I am justified in doing, 
that, by virtue of certain pioneering work and 
through over a half century of service, I stand here 
to represent an army of teachers, investigators, pu- 

1 Hespouse of Dr. William Henry Welch, delivered in 
Memorial Continental Hall, Washington, D. C., at the 
coromonicB eolebrating his eightieth birthday, April 8, 
1930. The address of President Hoover was printed in 
the issue of Scsbnce for April 16, p. 411. 


pils, associates and colleagues, whose work and con¬ 
tributions during this period have advanced the sci¬ 
ence and art of medicine and public health to the 
eminent position which they now hold in this country. 

It is, then, in this representative capacity, os well 
as personally, that, first of all, I express to you, Mr, 
President, immeasurable gratitude for the distinction 
which you lend to this occasion by your presence and 
active participation. You will permit me to add, Sir, 
that your presence and generous words of apprecia¬ 
tion have a significance not measured solely by the 
high office which you hold, for you speak with the 
authority of otto who has made memorable and out¬ 
standing contributions not only to this nation but to 
the whole world in the field of public health and 
social service, especially to the most appealing part 
of this domain, the health and welfare of infants and 
children. 

And to you, President Farrand^ and to you, my old 
friend and pupil^ Dr. Flexner, who have spoken here 
so eloquently, even if in words all too generous so !£ar 
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as I, penoxully, am concemed, to Mr. Kingsbury and 
the other distingui^ed members of the committees 
n/hith have arranged this marvelous occasion, to the 
many citieena, also to the medical of&ocrs of the 
Army, Navy and Public Health Service, members of 
my profession here gathered, who honor me by their 
preoenoe, my debt of gratitude is beyond words to 
express. If my voice carries to an invisible audi¬ 
ence, to personal friends and to other gatherings in 
honor of my eightieth birthday and what it may sym¬ 
bolize, it conveys appreciation and greetings which 
come straight from my heart. 

While I have been kept in ignorance of the details 
of these oeremonies, I have been cognizant that the 
immediate occasion was to bo the presentation to me 
of Mr. Hutty's etching, which, I am sure, in spite of 
the handicap presented by the subject, he has made 
a work of art. This I am delighted to accept, and I 
am still more rejoiced that so many selected institu¬ 
tions and organizations with many of which I have 
been connected are to receive it. 

If it is true, os I have boon told, that tliere are 
gatherings of friends and colleagues in many places, 
not only in this country but also in other countries, 
who are interested in the event here celebrated, I only 
wish that the time allotted permitted mo to tell them 
—my friends in Germany, whence came my early 
training and inspiration in pathology and bacteri- 
ology, my friends and colleagues in Paris, especially 
those at the Pasteur Institute, and those in London, 
Tokyo, Peking and elsewhere—to tell them how much 
pleasure and satisfaction and inspiration I have de¬ 
rived from their friendship and association. To the 
favor and support and cooperation of the members 
of my profession I owe whatever success I have 
attained. 

No one could have been more favored in his pro¬ 
fessional career by time and opportunity, and by 
the good work, achievements and cooperation of 
pupils, assistants and associates, than I have been. 

Bom only three and a half years after the intro¬ 
duction of surgical anesthesia, I entered upon my 
profesaioDal career in the middle seventies of the 
last century, before Lister had really triumphed by 
the general adoption of the principles of antiseptic 
surgery and just before the demonstration by Pasteur 
and by Koch of the causation of infectious diseases 
by microscopic germs. I returned from Germany, 
thrilled with enthusiasm, at the dawn of the new era, 
and with some training and capacity to use that 
toaster key forged by pathology and bacteriology, 
which was to unlock secrets of nature destined to 
transform the face of modem medicine. 

Binco that time the fundamental achievement which 
faftS made posulde the remarkable development of sci- 


entide medicine in this country during the last four 
decades has been the great improvement in medioal 
education, with the accompanying creation of labora¬ 
tories for instruction and research. So brilliant have 
been the results in discoveries and their application to 
the treatment and prevention of disease that one ia 
hkely to lose sight of the foundation upon which the 
stately superstructure rests. 

Only those can realize the magnitude of this 
achievement who know something of the condition of 
medical education in this country fifty years ago, 
when no one dreamed of endowing medical education 
and research, in contrast with the condition to-day, 
when these subjects, together with utilization of op¬ 
portunities to further and to apply the new knowl¬ 
edge, constitute the most favored and rewarding fields 
of private and public philanthropy. 

I like to think that the primitive little laboratory 
which I started in 1878 at the Bellevue Hospital Med¬ 
ical College and that of Dr. Prudden, inaugurated 
almost simultaneously at the College of Physicians 
and Surgeons of Columbia University, and especially 
our effort to meet a much larger opportunity, at that 
time unique in this country, at the Johns Hopkins 
University and Hospital four decades ago, were not 
without influence in the improvement of medical edu¬ 
cation, But the accomplishment would not have ac¬ 
quired the national importance which it has assumed 
without the participation of other medical schools in 
the forward movement, the awakening of the medical 
profession through the American Medical Association 
and the state licensing boards, and the recognition of 
the great foundations, first and most important of all, 
the Rockefeller General Education Board, of the needs 
and opportunities of the situation. 

If I have handed on any intellectual Imritage to 
pupils, assistants and associates, whose work and 
achievements have been the greatest satisfaction and 
joy of my life, it is derived from that which I re¬ 
ceived from my own masters, Cohnheim, Robert Koch, 
Weigert and others. America is now paying the debt 
which sho has owed so long to the Old World by her 
own active and fruitful participation in scientific dis¬ 
covery and the advancement of the science and art of 
medicine and sanitation. 

The greatest triumphs of modem medicine have been 
in the prevention of disease, although the physician^s 
power to alleviate and to heal has also been greatly 
enhanced. It is perhaps not too much to claim that 
America has taken f position of leadership in the 
application of the new knowledge to the prevention of 
disease and to personal and public hygiene. 

But, my friends and hearers, it is my inclination, 
even at four score years, to look forward, rather than 
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backward, and to avoid a feeHng of acdf-oomplaeency 
through the rehearsal of past tntimphs. All along 
the Une, in the fields of medieal education and re¬ 
search, in the study and treatment of disease and 
injury, in the preservation and improvement of health 
and the prevention of disease, so mueh more remains 
to be done than has been accomplished, the problems 
awaiting solution are so numerous and pressing, above 
all, the better utilization of existing knowledge and 
the need of more knowledge are so obvious and so 
urgent that our mental attitude should be far removed 
from satisfaction with existing conditions. 

While public health is the foundation of the happi> 
ness and prosperity of the people and its promotion 
is recognized as an important function of govern¬ 
ment, how wide is the gap between what is achieved 
and what might be realized, how inadequate is the 
understanding of the public concerning the means 
adapted to secure the best results, how small the at¬ 
tractions offered to those entering or who might de¬ 
sire to enter careers in public health through lack of 
suitable financial recompense, of security of tenure of 
office, of opportunities for promotion, of standards 
for eligibility based upon special trsuning and experi¬ 
ence and of funds made available for the public pro¬ 
motion of health. Something of the lack of adjust¬ 
ment of the average man to rapidly changing socsial, 
economic and political conditions of our complicated 
modem civilization may be reflected in a certain tem¬ 
porary maladjustment between curative medicine and 
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preventive medicine, wbieh should stand, in harmo¬ 
nious relatiions. 

As my immediate and, doubtless, final professorial 
interest is on the humanistic side of medicine, I may, 
in closing, be pennitted to emphasise the attractions 
and importance of studies in the history of medirine 
and of science. We physioians apply the word 'Hiu- 
manism" to a period and to a spirit which released 
the mind from thraldom to authority and oontributed 
mightily not merely to the study of classical antiquity 
but to the study of nature and of man, leading logi¬ 
cally and rapidly to the cultivation of experimental 
science, between which and humanism, as we under¬ 
stand and use the word, there is no incompatibility 
whatever. 

While nothing can be moro hazardous than to at¬ 
tempt to predict the directions of future discovery 
and progress in the biological and medical sciences, 
it requires no prophetic gift to be confidant that with 
the widening of the boundaries of knowledge will 
come increased power to relieve human suffering, to 
control disease, to improve health and thereby add to 
the sum of human happiness and well-being. Tour 
presence on this occasion and the wide-spread recog¬ 
nition so conspicuously manifested of the value of 
services rendered in the field of medical education and 
medical science are an encouragement to teachers and 
workers for which I am profoundly grateful and 
which accentuates the note of hopefulness which 1 
jbave endeavored to sound. 


SCIENTIFIC EVENTS 


THE ELECTION OF STATESMEN AS FEL- 
LOWS OF THE ROYAL SOCIETYi 

Thx president and council of the Royal Society 
have recommended Mr. Ramsay Macdonald and Gen¬ 
eral J. C. Smuts for election into the society under 
the special statute which permits the election of ^^per- 
eons who in their opinion either have rendered con¬ 
spicuous service to the cause of science, or are such 
that tiieir election would be of signal benefit to the so¬ 
ciety.” It should here be said that the inclusion of 
certain persons not actually engaged in soientifle puiv 
suits is a practice sanctioned by long usage. In the 
society’s original statutes of 1663, it was provided 
that every one of His Majesty’s subjects having the 
title and place of baron, or any other higher title or 
place, and every one of His Majesty’s Privy Council, 
might be elected. In process of time, such persons 
formed a panel or privileged clays. However, in 1873, 
there was mueh discussion on a motion to require in 
the privileged class, ^Vvidenee of ascertained special 
power and disposition to forward the aims of tiie so- 
1 Prom Nature^ 


ciety from exceptionally personal or official advan¬ 
tages of position.” Arising therefrom, the privil^ed 
class was limited to princes of the blood royal and 
members of the Privy Council Statutes enacted in 
1662 abolished the clause relating to privy oouneillorB 
and the basis of qualification remains now as quoted 
above. Its implications seem clear enough. The op¬ 
portunities of the chief officer of state in the scientific 
arena are always at hand; tiiey have nothing to do 
with political complexities. 

In connection with Mr. Macdonald’s nomination for 
election, it is interesting to recall that within the past 
sixty years four precedents can be reoozded for the 
election of a Prime Mixikter whilst holding the seids 
of office. The instances are: Mr. Pisra^i, deeted on 
February 10,1876; Mr. Gladstone, ideoted on JanuarT 
13,1881; Mr. Asquith, elected November fi, 1^4 Mt* 
Baldwin, oleoted November 3, 1927. The fizstinamad 
signed the charter book and wOs formidly admitted hy 
Dn J. jD. Booker, the presideiLt, qn If 
fifty-four years ago—that also 
the election of the fifteen ordbwy 
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time (and happily still witii us) was Professor H. E. 
Armstrong. Mr. Qladstone was admitted on May 19, 
1881 (Mr, Spottiswoode was president), on which oc- 
easion William Crookes read a paper, '"On Discon- 
tinnous Phosphoreaoont Spectra in High Yacua.^ It 
fell to Mr. Asquith, in 1912, aa Prime Minister, to 
propose “The Royal Society” at the Guildhall banquet 
held in connection with the two hundred and ttftieth 
anniveraary of the Royal Society, Mr. Baldwin was 
formally admitted by Sir Ernest Rutherford, and a 
simUar act when extended to Mr. Macdonald (follow¬ 
ing election) will provide the circumstance (we think 
without precedent) of the admission of two Prime 
Ministers during one presidency. The only Prime 
Ministers for more than half a century who have not 
been fellows of the Royal Society by special election 
or otherwise aire Sir Henry Campbell-Bannerman, 
Mr. Lloyd George and Mr. Bonar Law- 

THE ALASKA AGRICULTURAL COLLEGE 
AND SCHOOL OF MINES 

A STATBHKKT in regard to the work of the Alaska 
Agricultural Coll^ and School of Mines for the 
year 1928-1939 has been issued by the Department 
of the Interior. It is reported that the Bureau of 
Biological Survey under cooperative arrangement 
with the college has made very satisfactory progress 
with its studies in crossbreeding reindeer and caribou. 
It is also conducting feeding experiments with rein¬ 
deer to determine the feasibility of “topping off” rein¬ 
deer before the slaughtering season during later sum¬ 
mer. Carrying capacity studies to determine actual 
acreage requirements of reindeer on various types of 
forage and plant studies to ascertain the effect of 
climate on forage growth have been initiated. In 
order to determine the ^gestive reaction of the rein- 
dear to different xiatural forage types, digestive sam¬ 
ples and forage samples are being collected for chem¬ 
ical analysis. 

In oonneetion with the projects of the Biological 
Survey, six pasture areas totaling 813 acres have 
been fenced with net wire and on additional area of 
482 aeree is now in procoM of fencing. A herd of 
18 caribou and reindeer was pastured and 7 fawns 
iWere bom last year- In cooperation with the Alaska 
Game Commission, 3 buffalo were also pastured in 
these corrals. 

The cooperative work with the U. 6. Bureau of 
Mines ever sittce the !8'iurbanks Station of the bureau 
im moved to the eoRfge has been highly satisfactory. 
NSiieiml detemi^ are made free of charge and 
fbr assays a nominal charge only is made. 

is said to be strategically dtnated for 
ohserva^ns in liaison with 
throughout the worUL The U. S. 


Coast and Geodetic Survey designed a seismograph 
for this service. 

During the winter of 1928-29 scientific observa¬ 
tions of the aurora were inaugurated. The prelimi¬ 
nary observations were conducted by V. B. Fuller, 
professor of physics. The International Geodetic 
and Geophysical Union at its general assembly iit 
Prague, Czeehoslovakia, in 1927 emphasized the need 
for auroral observation in Alaska, and during April, 
1929, the National Research Council indorsed the- 
establishment of such an observatory at the college- 
The rapid commercial development of radio oommuni- 
oation affords an immediate practical aspect to the 
investigation. A fund of $10,000 was recently 
donated to the college by the Rockefeller Foundation 
for this work. 

Mr. Otto William Geist embarked on a two years' 
expedition to St. Lawrence Island collecting anthro¬ 
pological and ethnological specimens for the college* 
Previous collections made by Mr. Geist in the Bering 
Sea area have enriched the college museum collection 
by more than 7,000 items. As a result of his work 
the college will have an exceptional collection of 
Arctic specimens and in addition there will be much 
duplicate material for exchange purposes with other 
museums. Unfortunately this collection can not be 
properly exhibited until the college secures a ffro- 
proof museum building. 

THE UNIVERSITY OF MICHIGAN EXPEDI¬ 
TION TO THE SAN CARLOS MOUNTAINS 

Ak intensive natural history survey of the San 
Carlos Mountains of Mexico will be undertaken this 
summer by a party of investigators from the Univer¬ 
sity of Michigan. The region to be studied is an iso¬ 
lated range of mountains situated about eighty miles 
south of the Rio Grande, forty miles inland from the 
Gulf of Mexico and twenty-five miles east of the 
Sierra Madre front In this area it is proposed to 
correlate the distribution of the living flora and fauna 
with the geologic formations. The San Carlos Range 
is well adapted for this type of investigation, because 
of its isolation and relief and because of the diverse 
types of rock formations exposed- Professor Harley 
H. Bartlett, head of the department of botany, and 
Professor Lee R. Dice, curator of mammals in the 
Museum of Zoology at the university, will study the 
flora and fauna. 

The geology of the San Carlos Mountains is varied 
and therefore offers in a relatively small area an op¬ 
portunity for intensive study in several branches of 
eortii science. Professor Edson S. Bastin, head of iJbe 
department of geology at the Umveisity of Chicago, 
will investigate the ore deposits. He will be assisted 
by Mr, George W. Rust, a graduate student of the de- 
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partment. Study of the igueous rocke ^111 be carried 
on by Dr. Edward H. Watson, of the Johns Hopkins 
University. The stratigraphy and structure of the 
mountains will be studied by Professor Lewis B. Kel- 
lain and Mr. Ralph W. Imlay, of the University of 
Micliigan. 

The survey of the Ban Carlos Mountains with a 
view to coordinating detailed studies made by spe¬ 
cialists in several brandies of natural science was 
planned by Professor Kellum who made a preliminary 
refjonnaissance of the district several years ago. 

The party will spend the months of July, August 
and September in the field. They will make the entire 
trip from Michigan to Mexico and return by auto- 
mobilo. Each member will work independently and 
will have with him a mobile camp outfit. The cars can 
bo used in the mountains between points suitable for 
camps. Bide trips into the less accessible portions of 
the range must be made on horseback and on foot. 

The execution of this project has been made pos¬ 
sible by grants of $2,500 from the National Research 
Council and $2,000 from the Faculty Research Fund 
of the University of Michigan, The scientific results 
of the expedition will be published os a University of 
Michigan publication. 

PLANS FOR THE NEW BIOLOGICAL LAB¬ 
ORATORY AT HARVARD UNIVERSITY 

Plans for the new Harvard biolog^ical laboratory 
have been made public by the architects, Messrs. 
Coolidge, Shepley, Bulfinch and Abbott, and it was 
announced at the same time that work on two of the 
three wings of the building will be started in the 
early fall. The building of the third wing will wait 
on the raising of further sums of money. It is be¬ 
lieved that this building, when completed, will be the 
finest and most scientifically eejuipped laboratory for 
biological research and study that has as yet been 
erected in this country. 

The new building will bo on Divinity Avenue, Cam¬ 
bridge, between the Farlow Herbarium and the 
Semitic Museum, and adjoining the present Univer¬ 
sity Museum. When completed it will form a quad¬ 
rangle, balancing that of the University Museum. 


Designed as a research laboratory, the building 
will afford sci^tifioally arranged quarters for the 
four departments of the division of biology, indnd- 
ing botany, physiology and soology and the Bqseey 
Institution. The architecture is in the modernized 
Georgian style, in keeping with the surrounding 
buildings. It is five stories high, with red brick ex¬ 
terior walls on a reinforced concrete frame and white 
steel casement fenestration. 

Two wings of the building, the right and center 
wings, with a combined length of approximately six 
hundred feet, will be constructed at this time. The 
left wing will be part of the proposed future addi¬ 
tion, and with its completion a quadrangular court 
will be formed. 

The interior of the building will provide the most 
complete and comprehensive facilities for the exact¬ 
ing and innumerable experiments of modem bio¬ 
logical research. There arc convenient laboratories 
of one, two, three and four units furnished with every 
imaginable service, rooms where the temperature can 
be kept in definitely at any desired stage, rooms far 
underground whore no outside sound can penetrate, 
aquarium rooms, excellently equipped photographic 
studios and dark rooms. 

Lecture and seminar rooms are conveniently situ¬ 
ated on all floors and in addition an auditorium seat¬ 
ing a hundred and fifty is placed opposite the main 
entrance lobby. Not the least of the difficulties en¬ 
countered in providing for the great numbers of 
laboratories and lecture rooms was the question of 
ventilation. An elaborate system of ducts, operated 
by machines on soundproof platforms in the top 
story, changes the air in the entire building con¬ 
tinuously. 

A large greenhouse is provided upon what would 
ordinarily be the roof, with arrangements for gun¬ 
seeking and shade-seekuig plants and stone walls with 
water running down them for Buoh plants as make 
their homes in water. 

An unusual feature is a frieze running around the 
building above the upper tier of windows, formed of 
projecting copper-covered bosses, each showing one 
of the symbols of biological science. 


SCIENTIFIC NOTES AND NEWS 


Harvard University at its commencement exercises 
on Jime 19 conferred honorary degrees with the fol¬ 
lowing citations; William Morton Wheeler—^Eminent 
a« zoologist and dean of the Bussey Institution, pro¬ 
found student of the social life of insects, who has 
shown that they also con maintain complex communi¬ 
ties without the use of reason.—Doctor of Science. 


Karl Taylor Compton—A professor of physics, re¬ 
nowned for his contributions to its latest mysteries, 
the new president of the Massaohusetts Institute of 
Technology.—Doctor of Laws. 

Union Colleob has conferred honorary degrees on 
Dr. Albert Wallace Hull, research physicist at the Re¬ 
search Laboratories of the General Blleotrio Company, 
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aii4 an Dr. Gfoorge L. Streeter, director of the depart¬ 
ment of embryolog^r of the Gamegie Institution at 
the Johns Hopkins University, 

Thb doctorate of laws was conferred on Edward 
Ray WeidJcin, director of the Mellon Institute of In¬ 
dustrial Research, at the commencement exercises of 
the University of Pittsburgh. 

Thk University of Michigan has conferred the de¬ 
gree of doctor of science on Dr. Alfred F. Hess, clin¬ 
ical professor of pediatrics at University and Bellevue 
Hospital Medical College, New York City, in recogni¬ 
tion of his work on the activation of foods and sterols 
by means of ultra-violet irradiations. 

Professor W. D. MacMillan, of the University of 
Chicago, was given the honorary degree of Sc.D. by 
Lake Forest College on June 7. He delivered the com¬ 
mencement address on ''A New Interpretation of the 
Old Heaven/' 

At the one-hundred and first annual commence¬ 
ment of Illinois College on June 11, the honorary 
degree of doctor of science was conferred on Dr. 
James Bertram Overton, professor of plant physi¬ 
ology at the University of Wisconsin, and on Dr. 
George Elmer Shambaugh, professor of otolaryn¬ 
gology at the Rush Medical School, Chicago, 

Bear Admiral Richard E. Bybd was elected an 
honorary fellow of the American Museum of Nat¬ 
ural History, the highest distinction within the gift 
of the trustees, at a meeting held on June 19. 

Dr. Henry S. Pritchett, president of the Car¬ 
negie Foundation for the Advancement of Teaching 
since its organization in 1905, has presented his 
resignation to take effect on August 1. He will be 
succeeded by Dr. Henry Suzzallo, who is a trustee 
of the foundation and was formerly president of the 
University of Washington. As president of the 
Teachers Insurance and Annuity Association, Dr. 
Pritchett will be succeeded by Professor James W. 
Glover, chairman of the department of mathematics 
of the University of Michigan. 

Dr. Henry T. Fernald, head of the department 
of entomology and director of the graduate school 
at the Massachusetts Agricultural College, will retire 
from active duty as professor emeritus at the end 
of June after thirty-one years of service. The de¬ 
partment of entomology wiU be combined with the 
departments of Ecology and geology, of which Pro¬ 
fessor C. E. Gordon is the head. Professor F. J. 
dievers, director of the experiment station, will also 
dir^t the graduate school. 

The director and secretary of the Science Museum, 
London^ Colonel Sir Henry G. I^ons, has been reap¬ 


pointed to hold his present office imtil October, 1933* 
Sir Henry Lyons was originally due to retire last 
October, on attaining the ago of sixty-five years, 
but he was invited by the Board of Education to 
retain his post for a further year. 

Professor Harry E. Clifford, since 1909 Gordon 
McKay professor of electrical engineering, has been 
made dean of the Harvard Engineering School, to suc¬ 
ceed the late Hector J. Hughes, who died on March 1. 

Dr. M. T. Townsend, associate professor of histol¬ 
ogy at the University of Oklahoma Medical School, 
has been appointed head of the department of biology 
at Illinois Wesleyan University, Bloomington. 

Dr. Reginald D. Manwei^j, of the School of Hy¬ 
giene and Public Health of the Johns Hopkins Uni¬ 
versity, has been appointed assistant professor of 
zoology at Syracuse University. 

Dr, Cyril Daryll I’crde has been appointed to 
succeed Professor H. J. Fleure in the chair of geog¬ 
raphy and anthropology at tlie University College of 
Wales, Aberystwyth. 

Dr. Fielding H. Garrison, now librarian of the 
William H. Welch Medical Library of the Johns Hop¬ 
kins University, has been appointed resident lecturer 
in the history of medicine. 

Dr. Bradford Willard has resigned hia position 
assistant professor of geology at Brown University, 
to become associate geologist with the Topographic 
and Geological Survey of Pennsylvania. 

Dr, Chas. M. A, Stine, chemical director of the 
E. I. du Pont de Nemours and Company, has been 
made vice-president and member of the executive 
committee. He is succeeded as chemical director by 
Dr. Elmer K. Bolton, who has been assistant chemical 
director under Dr. Stine. 

De. AitciTiBALD T. McPherson, of Marcoline, Mis¬ 
souri, has been appointed chief of the rubber section 
of the organic and fibrous materials division of the 
Bureau of Standards. Dr. McPherson will direct the 
section formerly headed by Mr, P. L. Womelley, who 
has been called upon to take charge of the new eeo- 
tion of specifications and testing. The change will 
become effective on July 1, 

Dr. Harold C. Bryant, of Berkeley, California, 
has been appointed head of the new branch of edu¬ 
cation and research in the National Park Service. 
His official title will bo assistant to the director 
and headquarters will be in the Washington office. 
Although hia appointment will be effective on July 1, 
Dr. Bryant will not go to Washington until the fall, 
spending the intervening time in studying various 
natural faietozy problems in the field. 
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Da. J. H. DEUtiNaxB^ chief ef &e radio aeotion of 
the U. S. Bureau of Standards, was appointed offioiai 
representative of the Institute of Eadio Engineers at 
the seventh plenary meeting of the International 
Electrotechnical Commission in Copenhagen, Stock- 
holm and Oslo, from June 27 to July 9. Dr. D^- 
linger sailed on June 17. It is hoped to hold the 
meeting of 1933 in the United States. 

Dr. Eugene Pasou, of the University of Budapest, 
has been appointed assistant professor in the depart¬ 
ment of chemistry of Princeton University. 

Db. Fkai^k Blair Hanson, professor of zoology in 
Washington University, is on leave of absence for the 
school year 1930-3L After July 1 he may be ad¬ 
dressed care of The Rockefeller Foundation, Paris. 

Dr. D, J. Healt, of the department of animal 
pathology at the University of Kentucky, has been 
granted a leave of absence for several months to go to 
Harvard University at the invitation of Dr. Roy 
Graham Hoskins, where he will be associated with Dr. 
Hoskins in work to develop technic in studying min¬ 
eral metabolism and the functions of ductless glands. 

Db. Stanlet D. Wilson, professor of chemistry 
and dean of the College of Science of Yenching Uni¬ 
versity, Peiping, China, will spend the year 1930-31 
in study and research chiefly at the University of Chi¬ 
cago. 

At the Polytechnic Institute of Brooklyn, N. Y., 
Professor Vladimir Karapetoff, of Cornell Univer¬ 
sity, and Dr. Ernst Weber, lecturer in the Tech¬ 
nical School at Berlin, Charlottenburg, have b0en 
appointed visiting professors of electrical engineer¬ 
ing. Dr. Weber takes the place of Dr. Bernard 
Hague, who returns to the University of Glasgow. 
Professor Clyde Whipple, assistant professor of elee- 
trical engineering, has been given a year’s leave of 
absence to enable him to serve as visiting professor 
at Princeton University. 

Db. William H. WmlOh is visiting Pasadena, CaK- 
fomia, in order to make a study of the collection of 
books of the fifteenth, sixteenth and seventeenth cen¬ 
turies in the Harry E. Huntington Library. 

Among foreign men of science who ore expecting 
to visit the United Btal^ under the auspices of the 
International Institute of Education are Dr. Arthur 
Haas, professor of physios, and Dr. Eugen Ober- 
hummer, professor of geography, both of the Uni¬ 
versity of Vienna, and Dr. Basil M. B«iBin, of 
the Agricultural Assoeiation of the Cseohoalovak 
Republic. 

Paoimssoa B. A. UobtoK, at the Univem^ of 
Liverpool, leetored at the Iowa State College from 


June 11 to 13. Bis lectures dealt with tim itudiy of 
absorption spectra and applications of ;thls itudy to 
chemistry and to biological problems. Dr^ Filippo 
Silvestri, director of the Colley of Agriculture at 
Portici, Italy, delivered a series of lectures on eoo- 
nomio entomology from June 16 to 19. 

Mb. C. F. Kbtteeino, of the General Motors Cor¬ 
poration, Dayton, Ohio, has given to Antiodi College 
$200,000 for the study of certain phases of photosyn¬ 
thesis. Dr. 0. li. Inman will be in charge of &e in¬ 
vestigation, which is planned as a ten^year research 
project. 

At the annual dinner of the faculty and alumni of 
Rush Medical College of the Univoraity of Chicago, 
on June 10, it was announced that Dr. Frank Billings, 
for many years professor of medicine and dean of the 
faculty, has given $100,000 to establish four fellow¬ 
ships at Rush Medical College. They are to be named 
in honor of Drs. Edwin R. Le Count, professor of 
pathology; Ernest E. Irons, dean and professor of 
medicine, and Wilber E. Post and RoUin T. Wood- 
yatt, clinical professors of medicine. 

Three fellowships in fisheries research have been 
provided at the University of Michigan by the Michi¬ 
gan Division of the Izaak Walton League of America, 
and two additional fellowships are offered by the In¬ 
stitute for Fisheries Research. These involve both 
field and laboratory studies on some practical finery 
problem in Michigan. The stipend varies from six 
hundred to twelve hundred dollars. 

Mb. and Mbs. Charles P. Hood, of Boaton, have 
made a gift to the University of New Hampshire of 
$125,000 to be used at the discretion of the trustees. 

An appropriatioti of $6,600,000 for the ettension 
of the natural history building of the Smithsoniati In¬ 
stitution would be authorized under the provkions of 
a bill (8. 3970), passed by the House on June 16. 
The bill would provide for additions to the east and 
west wings of the National Museum. 

The cornerstone lading eeremonies of Ryder Hall, 
&e new ele^eal endearing laboratory of Union 
College, Seheneotady, took place on Jimo 14 in eon- 
neotion with the one hundred and thirty-fourth eom- 
mencement. Harold Rassell Ryder, New Toik, donor 
of the building, laid tiie cornerstone. Dr. Edwin W. 
Bioe, Jr.^ trustee of the college and honormry chair¬ 
man of ihB direotors of the General Eleetric 
pany, oflteially prceenied the building to the e0lhg$» 
and it was accepted by President FVank Pariizcr Bey. 

TrtB forty-eighth $miuel meeting of the Anocericaii 
Omithblogists’ Union has been aimoimced fbir the 
week begtoning October 20, at the 
■at MaiwaehiieffttSr ' 
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. Atf the laitt meeting of ^e College of Medicme of 
tibe Umversity of Illinois Chapter of Sigma Xiy seven 
e&kididates for aotive membership and six candidates 
for associate mmbership were initiated. Dr. Lloyd 
Arnold presented his results on *^An Experimental 
Study of Host SusceptibiUty to Yibrio Cholera In- 
feotioBB.'^ For the ensuing year the following officers 
were elected: Dr» William F. Petersen, preBident; 
Dr. W. J. B. Camp> viee-preeident; Dr. William H, 
Welker, secretary; Dr. I. Pilot, treasurer, and Dr. 
Hugh A. McGuigan, elective member 0 / executive 
committee. 

Ah appropriation of $50,000 to enable the Secre¬ 
tory of Agriculture to purchase a collection of moths 
and bntterdies owned by the late Dr. William Barnes, 
of Decatur, Illinois, has been recommended by Presi¬ 
dent Hoover. The collection, which consists of 473,- 
000 specimens, would be housed in the National Mu¬ 
seum. 

Ths American Engineering Council announces the 
appointment of a committee to cooperate in the pub¬ 
lication of a new edition of “Who^a Who in Engi- 
nteing.” The function of the committee, according 
to Mr. Lawrence W. Wallace, executive secretary of 
the council, is ^'to provide such advice on the qualid- 
cations of engineers as will enable the publishers to 
issue a work which shall be authoritative.’’ The mem- 
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bm of the committee are: R. F. Sehuohardt, obief 
electrical engineer, Commonwealth Edison Company, 
Chicago; John S. Conway, Washington; Dr. Harry 
A* Curtis, Department of Chemical Engineering, Yale 
University; C, R. Dooley, Standard Oil Company, 
New York City; Colonel Prank M. Gunby, associate, 
Charles T. Main, Inc., Boston; Arthur Huntington, 
Iowa Railway and Light Corporation, Cedar Rapids, 
Iowa; B. A. Parks, Byron E. Parks and Son, Grand 
Rapids, Michigan; Dr. H. 8. Person, managing di¬ 
rector, Taylor Society, New York City; Dean A. A. 
Potter, School of Engineering, Purdue University, 
Lafayette, Indiana; George S. Rice, chief mining 
engineer, U. S. Bureau of Mines; F. F. Sharpless, 
consulting engineer, New York City; Robert Sibley, 
executive manager, California Alumni Association, 
University of California; Major Brehon B. Somer¬ 
vell, district engineer, U. S. Engineer Corps, Wash- 
ington* The committee represents membership in the 
following societies: Amorioan Institute of Chemical 
Engineers, the American Institute of Electrical Eng^i- 
neeriB, the American Institute of Mining and Metal¬ 
lurgical Engineers, the Ajnerican Society of Agricul¬ 
tural Engineers, the American Society of Civil Engi¬ 
neers, the American Society of Mechanical Engineers, 
the Grand Rapids Engineers Club, the Society of 
American Military Engineers, the Society of Indus¬ 
trial Engineers and the Taylor Society. 


DISCUSSION 


THE QUESTION OP THE CENTRAL BODIES 

It has been suggested of late that the so-called 
central bodies (centrosomes, eentrioles) long ago 
made known by Flemming, Van Beneden and Boveri, 
and later studied by many other expert oytologists, 
have no objective existence in the living cell—that 
tfac^y arc^ in fact, either coagulation-artifacts or the 
offi^ring of an unholy union between random gran¬ 
ules in the cell and an over-developed will to believe 
on the pari of tiie observer. Could this be substan¬ 
tiated, it wonld constitute an important discovery— 
psychological as well as eytological—and assuredly 
tbe qpestiODS thus raised should have every oppor¬ 
tunity for eritioai test In the meantime, I will 
briefly indioaie some of the grounds for thinking 
that Ihe eehtxul bo^es may for the present maintain 
a modest tootbag in reiqpeotable biologieal society. 

Two of tihe classieal objects that have played a 
pari in the devrioptneht of our knowledge 
M ibis Arid are the germ-cells of the nematode 
44 ^^ Aiid of the annelid Okaetop- 

fonnOr having long ago provided ^e mate¬ 


rial for the pioneer researches of Van Beneden, 
Boveri and Brauer, the latter for the important later 
work of Mead. Both these coses are now in course 
of reexamination in the Columbia Laboratory. The 
work of H. P. Sturdivant, dealing especially with 
the sperm-forming divisions in Asearis, and later to 
be reported by him in detail, has produced decisive 
confirmation of the most essential results concerning 
the central bodies made known by Boveri, O. Hertwig 
and Brauer. The case of Chaetopterus, including the 
history of the central bodies in maturation, fertilua- 
tion and cleavage, is being reviewed by the writer in 
a study of Mead's original preparations and draw¬ 
ings, a large number of which have generously been 
placed in my hands for the purpose. Many of those 
preparations, as might be expected after thirty-four 
years, are now badly faded, though they show good 
promise of successful restaining. Fortunately, how¬ 
ever, a anfficient number have retained their original 
brilUancy to make possible a close study, with the 
best modem optical apparatus, of all the essential 
phenomena recorded by Mead in 1898; and in a 
nombor of oases a thorough examination oould be 
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made of the same individual seotio&fl, some of them 
still of great beauty^ from which the original Hgnres 
were drawn. 

It is a pleasure to bear witness to the fine quality 
of these admirable preparations, to the exceptional 
precision with which they were described and figured 
and to tbe faithfulnoss of Werner and Winter’s 
lithographic reproductions of the original drawings. 
The figures do not exaggerate the clearness of the 
preparations; they are not schematized; they repre¬ 
sent accurately the facts as they were seen and in 
large measure may still bo seen. No critical observer, 
I think, who closely studies these preparations could 
take seriously the naive notion that the centrioles are 
merely random granules that happen to lie at or 
near the astral centers. The assumption that they 
are merely the coagulated central portions of the 
astral rays deserves more respectful consideration, 
but this too seems to me inadmissible in view of the 
fact that both in maturation and cleavage the cen- 
triole is double from the metaphase onwards, and 
that during the anaphases its halves are more or less 
widely separated at a time when the asters show no 
sign of duality, before they have begun to elongate at 
right angles to the spindle-axis and before the small 
daughter-asters of the telophase have appeared. 
Similar conditions are seen with equal clearness in 
the Ascatis spermatocytes, and in great numbers of 
cells. 

In respect to the genetic relations of the central 
bodies, it must be plain to every observer that in 
those objects some kind of genetic continuity is main¬ 
tained between the astral systems of successive divi¬ 
sions. From the first appearance of the polar asters 
in Chaetopterus down to their. disappearance after 
the second polar division, and then again from the 
first appearance of the sperm-aster through all the 
operations of fertilization and the earlier cleavages, 
the new asters arise at each step within, or in close 
proximity to, the preceding ones. All points to the 
conclusion that, in these divisions at least, this rela¬ 
tion is determined by the centriolea, which are handed 
on bodily from cell to cell and act as centers for the 
formation of new asters in each succeeding genera¬ 
tion. In respect to all this, and much more, the 
Chaetopterua preparations show a remarkably close 
and detailed resemblance to the conditions figured and 
described by Coe in Cerebratulua and by Grifi^ in 
Thalaasetna, and they ore in substantial agreement 
with the results of many other accurate observers of 
the same period, including Boveri, Meves, Heiden- 
hain, Ballowitz, Kostanecki, MacFarland, Yejdovsky 
and others who contributed to the development of the 
classical view. 


For the foregoing reasons 1 am convinced of the 
objective existence of the central bodies as normal 
components of the cell (I do not say of all eelb) 
and of the correctness in principle of the conolusiona 
concerning them drawn by Mead and his fellow work¬ 
ers in this field. Doubts concerning the oentriolee 
have sometimes been caused by considerations relat¬ 
ing to the technique of staining. It was long ago 
demonstrated by Boveri (1901) that so long as the 
oentriole remains sixjgle its existence within the oen- 
trosome or aster is not susceptible of rigorous demon¬ 
stration by the regressive methods of staining in 
iron-hematoxylin, for tbe apparent size of the cen- 
triole may be varied at will, down to seeming dis¬ 
appearance, by extracting the dye in successive de¬ 
grees. But at certain stugea, as above indicated, two 
centriolcs are regularly found at a time when tlie 
centrosome or aster is still single—a condition ex¬ 
plicable neither as a product of centripetal or con¬ 
centric extraction (as Boveri also pointed out) nor 
of mere coagulation of the rays. As a third possi¬ 
bility, the centriole might be thought of as no more 
than a focus of centripetal condensation within the 
aster, having no sharply marked boundaries, yet 
capable of division as if it were an individualized 
body, and offering the aspect of such a body after 
centripetal extraction. Such a notion is hardly dif¬ 
ferent in principle from the classical conception, but 
it introduces new and perhaps insurmountable diffi¬ 
culties, particularly in view of the fact (apparently 
wjbU established) that in some cases the centriole may 
persist, as a double structure, in the absence of asters, 
during the whole interkinetic phase of the cell. 

Edmund B, Wilson 

Columbia ITniveesity 

CREDIT OR RESPONSIBILITY IN SCIEN¬ 
TIFIC PUBLICATION 

Mat I venture a comment bearing on the question 
of credit for illustrations in oonnootion with recent 
letters by Dr, Stiles and Dr. Mueller T Every one 
must acknowledge the justice of the criticisms made 
by both writers, but in neither case is there any 
practical method of securing real justice. Most illus¬ 
trations of value enough to be frequently copied are 
the result of the combined effort of quite a number 
of individuals. A restoration of an extinct animal 
owes much of its value to the artist who drew it and 
likewise to the scientist who deduced from its skeleton 
the resemblances to and differences from existiDg 
animals that must serve the artist as his guide, who 
in many cases provided the artist with sketehes or 
rough drawings to finish for publication. But no 
less it is the work of the skilled pn^arator who, 
guided by expmrt practical knowledge of osteology, 
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bfts spent months of labor in piecing and articulating 
the skeleton; and to the equally skilled field man who 
spent months in the bad-lands searching for it, and 
when found know how to bring it all in in such con¬ 
dition that it could bo reconstructed by the prepara- 
tor. Who is to decide what meed of credit belongs 
in each instance to each man 7 And how about the 
great foundation or the generous donor whose money 
has paid for all this work ? Most important contribu¬ 
tions to science nowadays are composite work, of 
which the author’s contribution is often only a minor 
part. Yet we continue to apply to them standards 
of professional ethics derived from a time when most 
research contributions were from start to finish the 
work of the author, usually on his spare time; and 
any minor aid from others was acknowledged. 

All this discussion of credit omits the really impor¬ 
tant and essential reason why an author’s name is 
attached to a published contribution or illustration. 
He is the party responsible for the statements, results 
and conclusions therein. That is the point with which 
the reader of the article is chiefly concerned. Scien¬ 
tific publications are printed and distributed primarily 
for the benefit of the reader, not to enhance the repu¬ 
tation of the writer. We are all apt to forget that, 
bedng all egoists in varying degree, but it is neverthe¬ 
less true and should be kept in mind in discussing 
professional ethics. What concerns me when I am 
reading a scientific paper is how far I should accept 
its statements and conclusions, whose authority lies 
back of its illustrations—who is responsible, I don’t 
care who made the drawings, so that they are certified 
as accurate by a reUablo authority. Nor do I care 
who collected or prepared the specimens, so that my 
authority is responsible for stratigraphic and collect¬ 
ing data and reconstruction. As a side issue and a 
matter of personal acquaintance with the men con¬ 
cerned, these points may be of interest. But my 
prime concern is to get hold of as much authoritative, 
well-expressed information as possible in the field 
covered, and to size up Just how far I can trust in 
its accuracy and thoroughness. 

This I take it is the practical reason why an article 
or illustration in a scientific journal should be, as it 
usually is, credited to author A, oven though most of 
the work was done by assistants B and C, artist D, 
preporator E and coUectors F, G and so on. In an 
wrt magazine the artist would naturally be cited as 
author of the illustrations, as the reader would care 
very little about the scientific soundness. In a popa- 
liur book or magazine they would usually be credited 
to the collaborator who had the biggest newspaper 
reputation. The late Mr. Carnegie is presenting a 
Biplodootu to Mexico. That is the aspect of the 


transaction that interests the public. But the Mexican 
scientist who studies that reconstruction regards Dr. 
Holland as his authority for its accuracy. I see no 
more reason why Professor Berry in copying a 
restoration of Diatryma should credit it to the artist 
instead of the authors than for the text-book in which 
it appears to be called McGraw-Hill’s “Paleontology” 
instead of Berry’s. 

As to the “customary acknowledgments” in a scien¬ 
tific article, they may relieve the conscience of the 
author, but does any one really suppose that a line 
or two in the introduction which nobody reads does 
justice to the part played by a collaborator who 
often has contributed much more work than the 
author and sometimt^ more brains 7 His real profit 
lies in the fact that he has got his work and his ideas 
on record, accessible to all who are interested. That 
is what we all profess to be working for in scientific 
research. If personal credit is all that concerns us, 
let US drop the hypocrisy of pretending otherwise, or 
claiming that the W(»rld owes any special recognition 
or reward to our “unselfish efforts.” 

W. D. Matthew 

Univzbsity or CALiroaNiA 

GENETICS 

I HAVE just received the third edition of Walter’s 
“Genetics,” of which it may be said that it is well 
written, comprehensive and essentially up to date. 
But it seems to me to start out with an extraordinary 
confusion of ideas. A diagram represents “the tri¬ 
angle of life,” the tliree sides being heritage, environ¬ 
ment and response. It is said that when this idea is 
applied to man, “there are theoretically at least a 
minimum of twenty-seven possible kinds of human 
beings, as shown in Fig. 2." Fig. 2 shows “The scale 
of success. A stands for high grade; M for medioc¬ 
rity; Z for low grade.” These grades are assumed to 
exist in respect to each side of the triangle, and to 
vary independently. Thus No. 4 has first-class hered¬ 
ity and environment, but exhibits Z response or con¬ 
duct. No. 25 has Z heredity and environment but A 
conduct. Now it is certainly true that the springs of 
human personality are far too subtle to be completely 
“explained” in scientific terms, but from any point 
of view, the exhibit in Fig. 2 is contrary to reason 
and experience. Further confusion of ideas is shown 
in the definition: “Response, on the other hand, rep¬ 
resents what the iitdividual does with his heritage and 
environment. It is what may be described as the 
training or educational factor, most clearly demon¬ 
strable in the higher animal forms.” 

The book also reminds us of a serious dilemma 
which confronts teachers of genetics, or indeed of 
scientific subjects in general. The subject-matter has 
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grown enormously in recent ttmee, and when the nn 
galting complexities axe presented in a text^book, the 
necessary consequence is that more and more this 
takes on the form of an encyclopedia or dictionary. 
Yet it oan not be said that any of the items are 
unimpoiiant. It seems to me that from a pedagogical 
standpoint we shall be oompelled, in beginning 
coursGS; to eliminate many of the topics, and treat 
the rest more fully and interestingly. By so doing 
we may create an enthusiasm for the subject and 
produce a far more permanent impression than is 
derived from a multitude of half-'Understood facts 
memorised for the examination. 

T. D. A. COOKKEELL 

Ukiversity or Coloeado 

MALFORMED LEG BONES IN YOUNG 
CHICKENS 

A ooNomOK in young growing chickens referred to 
by different ones as leg weakness, rickets, enlarged 
hock joints, slipped tendons and malformed leg bones 
has become serious in many sections of the country. 
The condition is aggravated by intensive meUiods of 
production such as condnement in small runways and 
storage brooders where exercise is limited. 

This deformity diftm from rickets since it develops 
in the presence of vitamin D and a weU>balanoed min- 


[Vnti. 

azal mixture. Between the ages of three and six 
we^ the hock becomes enlarged, probably on aoOOiHit 
of edema and slight hemorrhages osu^ly found in the 
tissue surrounding tiie joints. The gastrocnemius or 
main tendon which extends the foot and 6exe$ the 
occasionally slips from the condiles which hold 
it in place. This may be responsible for the stiffen¬ 
ing and malposition of the leg below the hock joint 
as found in advanced oases. Either or both the femur 
and tibia may become enlarged or develop marked 
curvature and one or both legs may be involved. The 
legs may bow out, curve in or toko on other unusual 
shapes. 

The number of chicks affected in a flock has been 
observed to vary from 1 to 60 per cent. The trouble 
has not been confined to any group of conditions. 
It may be found in both slow and rapidly growing 
chicks, with all-mash or with grain and mash rations, 
on wire and board bottom runways and with high 
and low mineral content in the rations. 

The departments of poultry husbandry, chemistry 
and pathology at the Kansas Agricultural Experi¬ 
ment Station are now working together in a coopera¬ 
tive experiment to find if possible the cause of this 
trouble. 

IiOTAL F. Patnb 

Kansas State AoxiouLreitAL Colueox 


QUOTATIONS 


ELMER A. SPERRY 

<^The lot of every one of us,” wrote Horace, 
tossing about in the um, destined sooner or later to 
come forth and place us in Charon’s boat for everlast¬ 
ing exile.” This time the lot has come forth for one 
whose going the whole planet will regret. A pas¬ 
senger on the high seas, remembering the fate of Pali- 
uurus, wrote of this great inventor whose mechanical 
helmsman, called familiarly the Mike,” now 

guides great ships to their desired havens: 

Now is old Pallnurus' ocoupation gone; 

It has been tBkeu o ’er by one named Sperry 
Who has installed a Metal Mike" instead-- 
He ’U soon be putting one on Charon’s ferry. 

Unhappily for us who still remain this side the 
River of Woe, Mr. Sperry has gone to his "aetumum 
exsilium,” but he has left among men an everlasting 
fame, and imagination allows one to think of his in¬ 
ventive spirit making suggestions to the ferryman 
about improving service in the crossing for toe bene^ 
fit of those who have to take R later. For Mr. St>erry 
was ever thinking of how he mig^t make toe dweUets 
on earth a little more at ease whether on sea or land 
or in toe air. For Utose vrtio tratel by sea he provided 


|iot only toe pilot, who whatever betides holds his 
yudder true, but also a ^^stabilizer” to prevent the roll¬ 
ing of toe ship and a device for signaling to prevent 
coHisions. For those who travel by air he has helped 
to maintain the equilibrium of their planes and to 
lessen the peril of fire and to penetrate toe fog. 
Towards toe end of his long series of inventions he 
perfected an instrument for detecting the slightest im¬ 
perfection in a steel rail. 

What his bom genius for invention would have 
done for a slower-going civilisation one cannot im¬ 
agine, so closely has it been associated with the swifter 
agents of this mobile age. He would have been put 
among toe Titans in the ancient Greek age. But witii 
all his seemingly tnirseolaus acluevetiientc> he wbo hinv 
neased toe motion of the earth to do hie bidding was a 
gentle human being, gmierous in his sympathies ^ 
belovod in his own person^ America, sUimIng Inm 
for her own and proud of his ecmtilbutions, wtdah 
were reeogntoed by tiie higheat honor bestowed by Ma 
own profession in hk own eotmtry, rstontobm^ with 
cpeoiat aatisfisction that he was en^idmad hy^ 
bw-engineere of toe worlds y^bm he p^Mded^l^^ 
Intersational Oongrm of EMiric^ 

;Fapan las^i year.-^YIw 
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SCIENTIFIC BOOKS 


Lehfhueh der Protosoenkumde, eine DarsieUung der 
Haturgesohichte dar Protosoen mit beaonderer Be- 
ruchsichtigung der paraeitisehen und pathogenen 
Formen* Begrtindet von Frike Doitlein, neubear- 
beitet von Eduard Rrxohbnow. BcL 6, Jena, Ver- 
lag von Gnatav Fischer, vi + iv + vii +1262 pp,, 
1201 %s. in text, 1027-1920. Price, bound, 70 
maite. 

Among the many German text-books of apeciaiized 
nature issued by the well-known publishing houae of 
Gustav Fischer, few, if any, have had the cordial re¬ 
ception which has been accorded to Doflein’s ^'Text¬ 
book of Protozoology,” and none has had a wider use¬ 
fulness. This has been in part due to the key position 
which the Protozoa hold in the field of biology. They 
are first in the evolutionary series of animal forms, 
and have intimate relationship with the plant series. 
They present extraordinary diversifications in struc¬ 
ture and life history; their ecological adaptations 
bring them into the most diversified environments; 
their cytologicnl developments surpass those of all 
other cells in the complexities and modifications which 
have emerged in the long period of their evolution; it 
is probable that the number of species now living will 
be found to exceed that of all other animals, the in¬ 
sects included, and their interrelations in the web of 
life link them in intricate chains of food relations, 
soil conditions, oceanic deposits, commensalism, sym¬ 
biosis and disease. Scarcely on animal or plant exists 
that is not in one or many ways entangled in this web 
with the Protozoa. 

The merit of the series of editions of Doflein's text¬ 
book lies in the fact that he grasped the wide signifi¬ 
cance of the relationships of the Protozoa, advanced 
each enooessful edition in the forefront of this rapidly 
pn^reasing scienoe, and was never provincial in his 
grasp of his field or in its presentation. 

In addition to these qualifications he organized his 
material logically, developed it symmetrically and 
presented it with lucidity and forcefulnesa. He had 
a keen went for the rignifioaiit organisms or features 
of fitraotnve-^ fact revealed in the selection of sub¬ 
jects for his own contributions to protozoology. Pro- 
toaooldl^ta ahd biologists generally have come to 
Sweit with eagerfiess the next edition of Dofiein in 
older tiiiat they ndght cati^ up with the broader as¬ 
pects of the subject. Although he always presented 
parasites and pathogenic aspects of the Protozoa, 
ne^ subendiua thrir broader biological phases 
tbpraotical or hninediately useful sub- 
m notably dona in Wenyon’s recent 

fiitbre of DofNsin^B authordiip which is 
which the publishing houae of 


Fischer is also to be congratulated is the high stand¬ 
ard of artistic and technical skill in the illustrationH. 
New and original illustrations were often prepared, 
figures from other investigators never suffered at his 
hands and a wealth of carefully selected figures 
adorns nearly every page of the large volume. 

The new edition prepared by Dr. Eduard Reich- 
enow, professor and director of the protozoological 
division of the widely known Hamburg School of 
Tropical Medicine, follows in tlm main very success¬ 
fully along the lines of the earlier editions. Changes 
involved are the entire omission of the Spiroohaetes, 
which, quite properl^^ are now relegated to the Bac¬ 
teria. New illustrations, many of them original from 
Dofiein, to the number of several hundred, have been 
introduced; the formerly separated sections on mor¬ 
phology and on physiology are quite significantly 
combined in one. 

More tlian ten years have elapsed since the fourth 
edition was published. The great volume of now ma¬ 
terial which has been published in the intervening 
years has compelled a rewriting of almost the entire 
text, which, together with the vast array of material 
to be reviewed, is no small undertaking. This fact is 
doubtless responsible for the relatively larger use 
made of German sources in this revision as compared 
with the earlier ones. 

This is hardly the place for a critical survey of the 
details of the new edition, but only for n brief char¬ 
acterization. The text, in comparison with the best 
edition, is in a somewhat more involved style; there 
is a relatively greater proportion of German work in 
the new bibliographic citations, and there is a consid¬ 
erably fuller presentation of the parasitic genera and 
species, which will doubtless meet with approval of 
many users of this monumental work. 

The reviser is to be congratulated on the high order 
of scientific service rendered in the preparation of 
this summary of a field so wide, so diverse and so 
widely useful. The publisher has also given the book 
the fitting set-up which biologists the world over have 
long associated with his imprint. 

Charles A. Kofoid 

Department op Zoology 
UN iVEasrrT or Oaupornia 

Der Hochgehirgaaee der Alpen. By Otto Pksta. 

Bd. Vni of Thienemann^s Binnengewasser, 1929, 

156 pp., 8 pis., 41 figs. Published by E. Schweizeis 

bari'sehe Verlagabuehhandlung, Stuttgart. 

Tkb author restricts the term "high mountain lakes 
of the Alps” to those bodies of water that are situ¬ 
ate above the timber line, which lies at 1,860 to 2,000 
meb^ra above sea-level in this region. These elevated 
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bodies of water range from mere tarns up to 148 
hectares in area; only two of them exceed 100 hec* 
taresi while five exceed 50 hectares. The shores 
usnally consist of gravel and boulders. 

One lake is 102 meters deep and 28 are more than 
30 meters deep; most of them range from 1.8 meters 
to 30 meters in depth. Some of the lakes are fed 
by glacial waters and the detritus therein gives the 
lake water a milky appearance. A few have dark- 
colored water, but most of them are green or blue- 
green to blue in color. 

The summers are short but rather warm at this 
altitude; in the deeper lakes the temperature of the 
surface water ranges from 10® to 14®, or even 20° C. 
in summer, while the bottom temperatures are 3.8^ 
to 5.6° C. In some of the more elevated lakes the 
surface temperature is as low as 1.5° to 4° in August. 
An a result of the severe climatic conditions at this 
altitude the various bodies of water are covered with 
ice from 150 to 270 days each year; a few of them 
may be frozen for 300 days or even the entire year 
at certain times. The thickness of the ice varies from 
49 to 87 centimeters. 

The waters of these lakes bold a relatively small 
amount of salts in solution so that the dry residue is 
small, ranging from 0.4 to 30 milligrams per liter. In 
general, calcium is the chief mineral constituent. The 
water contains an abuid^oe of dissolved oxygen, but 
the amount is below thmBuration-point in all coses. 

Very few large plants are found in these 

lakes because the growing season is short and the 
temperature is low; also the bottom is unfavorable 
for attached plants because it consists of gravel and 
boulders. Several of the green algae, such as Spiro- 
gyra, Zygnema, etc., are found more or less abun¬ 
dantly in some of the lakes. The low temperature 
of the water and the small amount of salts are un¬ 
favorable factors for the phytoplankton; diatoms 
seem to withstand these conditions much better than 
the green algae. Peridinians and fiagellates are found 
to a limited extent in the summer. 

Animal forms are represented by amphibians, 


fiahei^ moUusks, insects, orostaoea, rotifers, worms 
and protozoa. The biology, ecology and origin of 
the fauna axe discussed at some length. The bibli¬ 
ography contains a hst of 142 titles. 

Chanoet JunAT 

WlSOONSJK Gbolooxoal akb 
Natueal Histobt Suevkt 

Antarctic Adventure and Research, By Grivftth 
Tatlor. Appleton (New World of Science Series), 
1930. 245 pp., 34 figs. $2.00. 

The appeariince of this little book from the pen 
of Captain Scott’s senior geologist on his last expedi¬ 
tion, now holding the choir of geography at the 
University of Chicago, is most opportune when so 
many are stimulated to inquiry into Antarctic con¬ 
ditions. It might well be doubted if there is any 
one to-day better fitted to treat of this broad subject. 
Professor Taylor’s background is well displayed in 
his summary of Antarctic exploration which occu¬ 
pies the first eighty-two pages of the book. The 
raison d^etre of each expedition, the importance which 
it assumes and the results which were achieved are 
all treated with a thorough grasp of the subject and 
with a brevity which is masterly. The delicate inter¬ 
national questions which have sometimes been in¬ 
volved are dealt with fully and fairly. 

The remaining chapters of the book are devoted 
to “The Continent, its Geology and Relation to Other 
Lands,” ^‘Scenery and Topography,” ‘^Ice-sheets and 
Glaciers,” “Oceanography and Sea Ice,” “ClimatoL 
<igy,” “Flora and Fauna” and “Commercial and 
Political Aspects.” The more important reference 
works for each chapter are cited and evaluated, and 
the book has a good index, The thirty-four text 
illustrations, though a little crude and sketchy in 
character, are none the less very helpful in the exposi¬ 
tion of the subject. A surprising amount of accurate 
and well-arranged scientific material has been com¬ 
pressed into this little book, though the interest is 
kept up to the end. It is to-day the beat book on 
the subject which it treats. yIu, H. Hobbs 

UNiVEttBiTv OF Michigan 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN IMPROVED COLOR STANDARD FOR THE 
COLORIMETRIC DETERMINATION OF 
CHLOROPHYLL! 

A BAPin and accurate method of measuring quanti¬ 
ties of chlorophyll in plant extracts reported pre¬ 
viously® included the use of an appropriate color 
standard and a colorimeter. Tbe color standard was 


1 I^aper of the Journal Series, New Jersey Agricul¬ 
tural Experiment Station, Bepartmaut of Agronomy. 

r Howard B. Sprague, “A Onveifient Method of Mea¬ 
suring Quantities of (Thloroplast Pigments,'* Soibnos, 
67 j 167-169, 1928. 


prepared by mixing stock solutions of the dyes, 
Malachite Green and Naphthol Yellow, in such pro¬ 
portions that the tint was practically identical with 
that of solutions of saponified chlorophyll Evalua¬ 
tion of the eolor standard in terms of known oonossi- 
trations of chlorophyll made it possible to determine 
the chlorophyll oontent of certain strains of com in 
a convenient manner.® The procedure outiined offers 

s Howard B. Sprague and J. W, Shivs, ^^A fitudu^ of 
the Briotions between Chloroplost Pigments and Bey 
Weight of Tops in Dent Oom," Pkm* Phgsielopijtf, 4: 
165—192, 1929. 
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a now approach to the important problem of deter¬ 
mining the relation between quantities of chloroplast 
pigments and plant growth. 

In making use of the method for studies oonceming 
the nutritive value and chlorophyll content of plant 
tissue, the second author of this note found it desir¬ 
able to modify the color standard by changing the 
relative proportions of the two dyes. The modified 
color standard is more satisfactory for general work 
than the one described previously, since it produces 
a more perfect match in color with chlorophyll ex¬ 
tracts of various plants. It is prepared as follows. 

Niue tenths ec of a j per cent, aqueous solution of 
Malachite Green and 11.2 co of a i per cent, aqueous 
solution of Naphthoi Yelkw are made up to 5,500 co 
with distilled water. The concentration of color in 
this standard is the equivalent of that produced by 
11.873 milligrams of chlorophyll saponified to chloro- 
phyllins and diluted with water to make one liter. 

Several investigators have called attention (in per¬ 
sonal correspondence) to the variability in different 
lots of Malachite Green and Napbihol Yellow which 
may be purchased. Because of this situation, lots of 
dyes from a number of sources have been compared 
with the original dyes® used in preparing the stand¬ 
ard. The following lots of Malachite Green were 
apparently identical with the original lot: (1) Mala¬ 
chite Green CryetaUf 1264, Kesearch Laboratory, 
Eastman Kodak Company; (2) Malachite Green 
Crystals, the Coleman and Bell Company; (3) 
Malachite Green, for histological use, Schultz No. 
495, C. I. 657, National Aniline and Chemical Com¬ 
pany, ^^Found satisfactory by commission on stand¬ 
ardization of biological stains for above-mentioned 
purposes.” 

Malachite Green 0926, Dr. Griibler and Company, 
Leipzig, Germany, was identical in color but more 
concentrated than the original lot of dye. Malachite 
Green Hydrochloride, the Coleman and Bell Com¬ 
pany, proved unsuitable for this purpose. 

The several lots of Naphthoi Yellow tested wore 
identical in tint with the standard lot of this dye, 
but all required filtering except the Martiusgelb of 
Griibler. One half per cent, aqueous solutions of 
each lot of dye tested were made with distilled water 
and allowed to stand for several hours until maximum 
solution at room temperature was obtained, and then 
filtered with No. 42 Whatman filter-paper. With this 
treatment, the following lots of dye gave filtrates 
Identieal in color and concentration with the standard 
lot of Naphthoi Yellow: (1) Naphthoi Yellow S, 
National Medicinal Products, National Aniline and 
Cbemieal Company; (2) the same label as No. 1 but 
distributed by the Eastman Kodak Company; (3) 


Naphthoi Yellow, E dc A Biological StainB, B 119, 
Elmer and Amend. 

The Martiusgelb of the Dr. Griibler and Company 
proved less concentrated than the original dye, like¬ 
wise the Martins Yellow (Naphthoi Yellow) Bchultz 
No. 6, C. I. 9 of the National Aniline and Chemical 
Company. The latter dye bears the additional state¬ 
ment, “Found satisfactory by commission on stand¬ 
ardization of biological stains, for use in histology, 
especially the Piancse triple stain.” The Naphthoi 
Yellow sold by the Piaher Scientific Company was 
more concentrated than the original standard dye. 

It is suggested that workers expecting to make use 
of the clJorophyll color standard described in the 
foregoing in any extensive investigations purchase a 
considerable quantity of the satisfactory lots of dye. 

Howabd B. Spragiib 
Lindsay B. TROXLKa 

College or Aoricultuke, 

RuTGEtts University 

A STORAGE TUBE FOR PLASMA AND EM¬ 
BRYO JUICE 

In cultivating mammalian tissues in vitro the prob¬ 
lem of containers for the storage of embryo juice and 
plasma is often a vexing one since it is difficult to in¬ 
sure effective cooling and sterility and at the same 
time to facilitate the handling of these substances. 
In our laboratory we have devised a double-necked 
tube which has proved very efficient and which may 
be of interest to others engaged in similar problems, 
aa it avoids these difficulties. The single tube in com¬ 
mon use is very subject to infection in the ice pack, 
and the constant fiaming besides being a nuisance 
hastens clotting. The double tube described by 
Strangeways, while insuring sterility, is difficult to 
cool and in operation has the same objections as the 
single tube. To overcome these difficulties we pre¬ 
pared a tube with a double neck fashioned in such a 
manner that the outer neck was somewhat longer than 
the inner one in order that each could be plugged in¬ 
dependently. The lower end of the tube being of a 
single thickness is in direct contact with the ice and 
insures cooling. The opening of the outer neck is 
plugged with cotton which may be removed by the 
fingers. The inner neok-oponing is plugged with a 
sterile cork and can be removed with sterile forceps. 
This double protection has many advantages that 
facilitate operation. 

Used in place of the usual tube in centrifuging the 
rat plasma, the double plug insures sterility without 
flaming and removes the risk of raising the tempera¬ 
ture and hastening clotting. 

In the operation of mounting the cultures the con¬ 
tainers for the embryo juice and the plasma must be 
opened many times. This operation necessitates flam* 
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ing «adi time to avoid infectioii and ie time oonsum- 
Used m tide operation tlie doabie-nedked tube 



is supported in the iee pack at an angle of 45^. 
When tile inner plug has once been removed it is 


left out, the outer cotton plug alone be^ng nied« SMlf' 
may frealy be removed and replaeed many times vrftiir' 
out darning, ^e tube can thus be used througlumt' 
the operation (in our case thirty eultures) withot^ 
removal from the ice pack, with much saving of time 
and no danger of infection. Even in experimentii 
where heparin is used to prevent clotting and the iee^ 
pack dispensed with the double-necked tube saves 
much time and is an additional precaution against 
contamination. 

As will be seen from the diagram this tube con¬ 
sists of a small test-tube 7i cms in length, 1} cms in 
diameter and rounded off at one end. A collar is 
fused to this tube about 2 cms from the open end. It 
projects 3 cms beyond the open end of the inner tube. 
The jacket has a total length of 5 oms and a diameter 
of 2 cms. 

C. E, Thakaldsbit 

L. J. Boyd 

D. ANOHEXi 

New York Houbopathxc Mkpical 
CoLLBOB 
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vitamin 

Whbbbas considerable progress has been made on 
the concentration of vitamin comparatively little 
work has been reported on the purification and eon- 
centration of vitamin Bj. Within the last year only 
two communications; one by Chick and Roscoe,^ and 
the other by Narayanan and Drummond,* have ap¬ 
peared on this subject In the first paper a partial 
separation of the Bj fraction from B, is reported. 
The process leading to the separation was very com¬ 
plicated, involving many steps. In the second paper, 
which has appeared .very recently, vitamin B^ is active 
in daily doses of 0.006 gm. 

Over a year ago, we succeeded in separating the 
Bj fraction from in a very simple way. Itself 
added to a vitamin B-£ree diet, it did not maintain 
growth of white rate; with 0.00015 to 0.0002 gm of 
our vitamin fraction, it maintained normal growth. 

Fraction is adsorbed on sUiea gel at pH 3. The 
filtrate is rich in vitamin B^, but still contains some 
vitamin B^. By precipitation with acetone a material 
is obtained of which daily doses of 0.015 gm in addi¬ 
tion to 0.0002 gm of Bj, both added to the standard 
diet, suffice to maintain normal growth of \thite rats. 
By repeating the extraction six times, a material is 

X Ohlck, E., and Boscoe, M. H., fiioehen* 23: S04 

» Narayanan, T., and 2>rttBnn<md, Biwfccw. J., 
24; Xft {im). 


obtained from the filtrate of which daily doses of 
0.005 gm are required. Finally, when this material is 
dissolved in water and precipitated with alcohol con¬ 
taining one per cent, of hydroiodic acid, a material is 
obtained of wliich daily doses of 0.0007 gm suffice to 
Maintain normal growth of white rats. 

P. A. lacvBOT 

Tbs BooKxrBLLBR Ihstivute fob MEtucAii Bbsbaboh 

THE BEHAVIOR OP WINTER WHEAT IN 
ARTIFICIAL ENVIRONMENTS 

In physiological investigations of diseased as well 
08 healthy winter wheat plants, frequently H has not 
been possible to obtain satisfactory rcsnlts with the 
plants produced in greenhouses and experimental eul- 
turo chambers. Such plan^ produce abnormally long 
leaves and leaf sheaths, and tiUerixig tends to be 
reduced during the early growth stage (prcdoimant 
stage) previous to the stage of winter domam^ as 
compared with plants grown in the opeh. These 
abnormalities have made it practically impossihle to 
study the rosette phase of the wheat^moeaic disease 
undmr controlled conditions throughout the year, and 
to obtain satiafaetoxy heading in winter vai^tiaSi 

Ih 1925; studies were started with the 
of dst^rmhoing methods for obtaining hMal 
wheat, capeeiaUy during ^ pfsd^nsht gro^ 
stage in expS^^ ; 

4^ a ha^ lor noziM 

measm^^ on, 







